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1.0 Introduction 
 
1.1 Sexual and Reproductive Health and Family Planning 
 
The concept of Sexual and Reproductive Health (SRH) arose in the 1980s as part of a growing 
movement away from population control and demographic targets towards a more holistic 
approach to women’s health (Bongaarts, 1994; Sen, 1994; UNFPA, 2005a). However, it was not 
until the International Conference on Population and Development (ICPD) in 1994 and the 
Fourth World Conference on Women (FWCW) in 1995 that the concept gained international 
acceptance and was heralded as a turning point for women’s health. The ICPD brought to 
international recognition two important guiding principles of SRH: 1) that empowering women 
and improving their status are important ends in themselves and essential for achieving 
sustainable development; and 2) reproductive rights are inextricable from basic human rights, 
rather than something belonging to the realm of family planning (MacDonald, 2004; UNFPA, 
1995). 
According to the ICPD programme of action (1994), reproductive health is “a state of 
complete physical, mental and social well-being and not merely the absence of disease or 
infirmity, in all matters relating to the reproductive system and to its functions and processes” 
(paragraph 7.2). Reproductive health therefore implies that people are able to have a satisfying 
and safe sex life and that they have the capability to reproduce and the freedom to decide if, 
when and how often to do so.  
The ability to decide when and how often to reproduce is made possible through family 
planning. Family planning has been defined in different ways in the literature, but essentially it 
implies enabling individuals and couples to attain the desired number, spacing, and timing of 
their children, through the use of modern or traditional contraceptive methods (Sing et al, 2009). 
Meeting couple’s needs for modern family planning would result in major immediate health 
benefits, such as prevention of unintended pregnancies and unsafe abortions, reduction in 
maternal and infant mortality and less transmission of HIV and other sexually transmitted 
infections. Reducing unplanned births will save on public-sector spending for education, health, 
water, sanitation and other services, because of reduced demand for these services resulting from 
fewer children and lower population (Singh et al, 2009; USAID, 2012). It also reduces pressure 
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on scarce natural resources, thereby making it easier for governments to reach their social and 
economic development goals. Reduction in unintended pregnancies may lead to better 
educational and employment opportunities for women, which, in turn promotes gender equity, 
women’s status, productivity, family savings and through these channels contribute to poverty 
reduction and economic growth (Singh et al, 2009; Spierings et al. 2010). However, most 
African countries are far from achieving universal access to family planning. Around the world, 
about 222 million women have an unmet need for family planning, with this need being high in 
Africa, where about 23% women have unmet need (UN, 2011; Gribble, 2012).  
 
1.2 Theoretical background 
 
For many years, development economists and demographers have debated the seriousness of the 
consequences of rapid population growth. Policy makers would like to know to what extent high 
fertility and related demographic variables affect poverty. High fertility is believed to exacerbate 
poverty and consequently lowering fertility is seen as a key to reducing poverty. At the end of 
the 18th century, Thomas Malthus and his followers argued that high fertility and poverty went 
hand in hand (Malthus, 1976). They argued that high birth rates would lead to high dependency 
ratios in a country. Therefore, savings that might otherwise be invested in the country’s 
infrastructure and development would be used to meet the immediate food, health care, housing 
and education needs of the growing numbers of children and adolescents. This would prevent 
countries and families from making the long-term investments needed to help lift them out of 
poverty and enhance economic growth. 
The poor bear the brunt of the negative effects of population growth. They become 
landless, face job losses, and suffer mostly from reductions of investments in education and 
health (Coale, 1986; Todaro and Stephen, 2004). Rapid population growth generates food 
security problems and contributes to environmental degradation in the form of deforestation, soil 
erosion, unsafe water, air pollution and urban congestion (Todaro and Stephen, 2004). 
Effects of good reproductive health (RH) may include: (1) giving women the possibility 
to avert premature (unwanted) pregnancies and childbirth, which often limits educational 
development (Desai, 1995); (2) allowing families to control their family size, which facilitates 
their potential to make savings and investments (Montgomery & Lloyd, 1999); and (3) 
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improving health status of women, which enables them to remain involved in productive 
activities.  
The health benefits of investing in reproductive health are well researched (Singh et al., 
2009; Smith et al, 2009). However, more needs to be done to unveil evidence on other equally 
important benefits like human welfare and economic development (Greene and Merrick, 2005). 
Especially for Africa, comparative research in this area is still largely lacking. This thesis 
presents such comparative research. In the following chapters, I analyze how RH investments 
impact poverty reduction and economic growth through their effects on human capital 
development, on investments in wealth generation, and on women’s employment. This is shown 
in Figure 1.1.   
A first path by which reproductive health may impact development is through human 
capital. In the case of young children in developing countries, the investment decision in their 
education is generally made by their parents (Huisman and Smits, 2009). If these parents invest 
little in the education and development of their children, this translates into poorer individual and 
societal outcomes when those children grow up (Psacharopoulos and Patrinos, 2004).  
 
 
Figure 1.1 Effects of reproductive health investments on socio-economic development 
 
Children’s Education Wealth generation
poverty reduction & socio-
economic development
Investments in reproductive 
health
Women’s employment
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A second pathway is investments in wealth accumulation. Several studies have shown 
that through the long-term commitment to family planning and maternal-child health, families 
have greater assets and they live in more valuable houses (Eastwood and Lipton, 2001; Paes de 
Barros et al., 2001; Adeoti et al., 2009). Since the meaning of wealth is usually context-
dependent, in this thesis wealth refers to accumulation of basic household assets. 
Thirdly, women’s employment is another important driver of poverty reduction because it 
may positively affect women’s empowerment and the use they make of their talents. Women’s 
employment enlarges the labour supply of a country which in turn may lead to economic growth, 
since labour supply is a key contributor to economic growth. Women account for one-half of the 
potential talent base throughout the world and therefore, over time, a nation’s competitiveness 
depends significantly on whether and how it utilizes its female talent (Schwab, 2010). Reduction 
in fertility is expected to promote women’s participation in the labour force because of reduced 
time spent taking care of children (Lundberg et al. 2010, Spierings et al, 2010). 
  
1.3 Rationale of the study 
 
The discussion above suggests that reproductive health could lead to poverty reduction and 
socio-economic development through the three mentioned pathways. However, there is a general 
consensus that additional research is needed to strengthen the evidence on linkages between 
reproductive health and poverty reduction in developing countries (Lloyd and Montgomery 
1996, Frankenberg et al. 2005, Schultz 2005). The available evidence is mostly country specific 
and little research has been done in Africa, where still wide regional disparities and household 
differences in reproductive health practices exist (UNFPA, 2002, Creanga et al., 2011). Broad 
comparative research on effects of FP outcomes on poverty reduction and economic 
development that covers the large part of African continent is still completely lacking.  
Common sense may suggest that poor reproductive health outcomes (early pregnancy, 
unintended pregnancy, excess fertility, short birth spacing, and poorly managed obstetric 
complications) adversely affect the chances of poor women, their children and families to escape 
poverty and contribute to economic growth. However, the evidence to support this argument is 
thin. The empirical evidence on the impacts of poor reproductive health outcomes is strongest for 
health and weakest for household well-being and wealth status, with education in between 
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(Greene and Merrick, 2005). In addition, there is almost no research that looks at the effects of 
close spacing on the educational prospects of children, whereas it seems obvious that parents 
might be better able to cope with the costs if their children are born farther apart. More focus is 
also needed on the consequences of childbearing on woman’s work outside the home.  
Major reasons why existing research has not yet effectively addressed the effects of poor 
reproductive health on poverty reduction and socio-economic development is scarcity of data and 
methodological problems that challenge the effort to measure causal relationships (Greene and 
Merrick, 2005). It is the core theme of this thesis to address these issues and contribute to the 
evidence base with respect to the African context. The overall purpose of my research is to 
analyze the relationships and interactions between family planning and socio-economic 
outcomes at household and district level, so as to understand the pathways through which family 
planning affects socio-economic development. To fulfill this aim, I will assess the impact of 
availability, knowledge, acceptance and use of family planning on (changes in) wealth, 
children’s education and women’s employment in Africa.  
 
1.4 The Model  
 
Figure 1.2 presents an overview of the generalized model that guides the research questions 
being addressed in this thesis. The numbers next to arrows in figure 1.2 represent chapters in 
which the relationship is studied.  
In terms of socio-economic development, my thesis focuses on three main parameters: (a) 
children’s education participation, because investments in children are the best guarantee for 
achieving equitable and sustainable human development in the future; (b) wealth accumulation, 
because the wealth accumulated by an individual or family is an important indicator of poverty 
reduction in rural Africa, where most people do not put their savings in commercial banks but 
invest in assets instead; and (c) women’s employment, because the income earned by poor 
women is crucial to overcome poverty and strengthen their position in their households as well 
as in society at large.  Our model thus assumes that better family planning outcomes allow 
couples to invest more in their children’s education, accumulate more wealth and increase 
women’s possibilities to participate in the labour force. 
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We hypothesize that if more investments are made in reproductive health, and especially in 
family planning services, more of those services will be available, which can boost their actual 
use. Increased availability of reproductive health and family planning facilities and information 
campaigns are assumed to positively influence the knowledge, acceptance and use of modern 
contraceptive methods. We then hypothesize that more use of contraceptives will lead to better 
family planning outcomes in terms of number and spacing of births. In turn these better family 
planning outcomes are expected to lead to better socioeconomic outcomes at both the household 
and societal level. For example, we expect that children without young siblings are more likely 
to attend school, because their parents can invest more in their education. Likewise, children who 
are not born closely to their preceding and succeeding siblings are more likely to participate in 
school, because they are more likely to be healthy and parents concentrate their resources on 
them. Mother’s pregnancy may also likely reduce children’s ability to participate in school, 
because sometimes children (especially girls) are asked to take care of younger siblings, or 
perform some household chores, if the pregnant mother is not feeling fine.  
We further expect that increased children’s school participation, wealth accumulation and 
women’s empowerment contribute positively to current and future poverty reduction and socio-
economic development. In the model, “service use” is the essential linkage between availability 
of RH services and improvements in the RH status of individuals and communities. Ultimately, it 
is the reproductive health status of individuals and communities – mediated by the actual use of 
available RH services – that is considered to influence socio-economic conditions.  
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Figure 1.2 The generalized model guiding research in this thesis 
 
  
Reproductive health services
Children’s education
-Pregnancy prevalence
-Birth spacing
-Number of children
Wealth accumulation
-poverty reduction 
-socio-economic development
-Contraceptive knowledge
-Acceptance of contraceptives
-Contraceptive use
Women’s labour force 
participation
3
3,4
42,3 5
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1.5 Aims and research questions 
 
The first aim of this thesis is to shed more light on how family planning outcomes (number of 
births, birth spacing and pregnancies of mothers) affect children’s educational participation in 
Africa. Consequently, my first research question is: 
 
1. What are the effects of family planning outcomes on children’s school attendance? More 
specifically, what is the influence of the presence of young siblings, short preceding and 
succeeding birth intervals, and mother’s pregnancy? 
 
In answering the first research question, multilevel logistic regression is used to analyze cross 
sectional data at the household level. The households are nested within the districts, which in 
turn are nested within countries, hence the use of multilevel logistic regression. Because data on 
over 100,000 children are available, a very detailed picture of the association between FP 
outcomes and the children’s schooling can be obtained. However, the snapshot nature of cross-
sectional analysis, while convenient because of data availability, does have its downside in that it 
doesn't provide a good basis for establishing causality. Two distinct variables are measured at the 
same point in time. In cross-sectional analysis I can say that the two are related, but I cannot 
positively determine if one was caused by the other. 
 In view of this, I will also go a step further and analyze the impact of family planning 
outcomes on school attendance using a panel dataset at district level, in order to better establish 
the causal relationship. My second aim in this thesis is thus to better understand the pathways 
through which use of contraceptives is connected to family planning outcomes and through these 
outcomes with the chances of children to attend school at the level of districts in African 
countries. My second research question is: 
 
2. What are the effects of knowledge, acceptance, and use of family planning, through its 
effects on the number of births, on children’s school attendance? More specifically, to 
what extent do changes in knowledge, acceptance and use of contraceptives, and 
reduced number of births influences changes in school participation? 
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As I described in the beginning of this section, one of the socio-economic indicators I am 
focusing on is the generation of wealth. Income information is hardly available for rural areas of 
Africa. Therefore, we look at household wealth, as indicated by the possession of assets. Wealth 
accumulation is positively associated with poverty alleviation and economic development. The 
wealthier households get through asset accumulation, the more they are able to meet their basic 
necessities of life and to live above the poverty line. This wealth accumulation in turn can be 
seen as a major aspect of economic growth of a region.  My third aim, therefore, is to understand 
the role that reproductive health plays in wealth accumulation in African districts over time. It 
follows that my third research question is:  
 
3. What are the effects of knowledge, acceptance, and use of family planning, through its 
effects on the number of births, on the accumulation of household wealth? More 
specifically, to what extent do changes in knowledge, acceptance and use of 
contraceptives, and reduced number of births influences changes in household’s wealth 
accumulation? 
 
Another important indicator of development is women’s empowerment through labour force 
participation in non-farm work. Women in Africa participate more in the agricultural sector than 
in other sectors. They contribute 60 to 80 percent of the labour in food production for household 
consumption and for sale. Nonfarm employment is a major feature in the economic 
empowerment process of women (Cliche, 2011, Spierings et al., 2010). It is therefore my fourth 
aim to understand whether and to what extent family planning outcomes have an effect on the 
women’s labour force participation outside agriculture. Consequently, my fourth research 
question is as follows: 
 
4. What is the effect of family planning outcomes on women’s labour force participation in 
Africa? More specifically, how does the number and spacing of children affect women’s 
possibility to participate in non-farm work? 
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1.5 Causality 
 
Up to now we have implicitly assumed that lower fertility may reduce poverty. However, there is 
an alternative perspective, which assumes that demographic considerations are largely irrelevant 
to poverty reduction. The adherents of this view believe that economic policies determine 
poverty reduction and that reduced family size has little additional effects (NRC, 1986; Merrick, 
2002). They argue that the relationship between high fertility and poverty could just as well run 
in the opposite direction: poverty could be the cause of high fertility (Schultz, 2005). It has been 
argued that poor people often want more children because children represent wealth, provide 
household labour and are the only form of social security available to parents in their old age 
(Hoddinott, 1992, Schultz, 1994). 
Furthermore, previous research has questioned whether reduced rates of population 
growth actually have positive effects on savings and investment. This research has pointed out 
that even though the population in developing regions doubled between 1950 and 1985, this has 
not prevented many countries in those regions from raising overall living standards (Bloom and 
Williamson, 1998; Kelley and Schmidt, 2001; Mason, 2001; Simon, 1981). This viewpoint has 
even curtailed the sponsorship for family planning programs in developing countries. It was 
concluded that demographic factors might play some role in determining a country’s prospects 
for economic progress; but they were of limited importance compared with such considerations 
as poor economic policies, bad governance, corruption and the lack of natural resources (NRC, 
1986).  
In Chapters 3 and 4, I have addressed the causality problem by using a district panel 
dataset. In these chapters also arguments are given why it is most likely that causality runs from 
FP outcomes to socioeconomic development. In Chapter 5, the endogeneity problem is addressed 
more technically by using an instrumental variable approach. In my conclusion chapter, the 
arguments for a causal interpretation of my findings will be summarized. 
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1.6 Data and methods 
 
1.6.1 Data 
 
This thesis uses a unique data infrastructure, the “Database Developing World” (DDW, 
www.datdevworld.org), in which household level datasets for over 100 developing countries 
have been connected, cleaned, made comparable, provided with additional household-structure 
variables and supplemented with indicators at the district and national level that can be used to 
explain household-level processes. This data infrastructure includes the comprehensive set of 
African Demographic and Health Surveys (DHS) and contains detailed information on 
knowledge, attitudes and use of reproductive health services at the household level, indicators of 
health status, complete fertility histories, and socio-economic indicators like education, 
occupation and wealth.  
In Chapter 2, we use a cross sectional household dataset for 30 sub-Sahara African (SSA) 
countries. This dataset contains information on all children aged 8-11 born from the women 
interviewed in the women’s surveys. In total, 102,638 children born from 73,337 women were 
included. To study the role of the context, the household-level data was supplemented with 
context information at the level of 287 districts within the countries. This district information 
was derived by aggregating information from the household surveys.  
In Chapters 3 and 4, district panel data is used. The district-level panel dataset was created 
by aggregating variables from DHS household datasets of several years to the district level. The 
aggregation was done separately for the urban and rural areas of the districts. This aggregation 
was possible because the surveys have large samples and included a variable indicating whether 
the district was urban or rural. For each included country, data for two or more years was 
aggregated so that episodes were created over which changes within districts could be studied. 
For the purpose of studying the research question in Chapter 3, data was used for 441 urban and 
rural areas nested within 233 districts of 25 countries. For the analysis in Chapter 4 we used data 
for 462 urban and rural areas nested within 237 districts in 26 countries. The number of countries 
in Chapters 3and 4 differ because by the time we were performing analyses for Chapter 4, new 
data was available for one more country. 
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Chapter 5 uses household-level dataset on 205,996 women from 26 African countries. The 
household-level data was supplemented with context information at the level of 242 districts. For 
the purpose of the analyses in this chapter, only women aged 18-45, married and with at least 
one child below the age of six were included. This was done because women of this age group 
are most likely having young children at home. We included all countries for which two waves 
of the Standard DHS survey were available that contained the necessary variables. Countries 
with two waves were selected in order to be able to study changes over time. For countries for 
which more than two standard DHS surveys were available, the two most recent ones were used.  
 
1.6.2 Methods 
 
The data used in Chapter 2 is on the basis of children nested within households which are in turn 
nested within districts which are further nested within countries.  Since the variance of the 
residual errors in such type of dataset is correlated between individual observations as a result of 
these nested structures, traditional single-level logistic regression is inappropriate (Khan and 
Shaw, 2011).  In order to draw appropriate inferences and conclusions from this data, the 
appropriate approach to analyzing the data is therefore multilevel modeling. The response 
variable in Chapter 2 is “currently attending school” which is binary and hence multilevel 
logistic regression model is a natural choice for modeling. The multilevel logistic regression 
model allows us to address the clustered structure of the data in a methodologically sound way 
and allow for the inclusion of explanatory variables at different levels (country, district, 
household) simultaneously (Hox, 2002).  
The cross-sectional analysis used in Chapter 2 helps to investigate the association between 
FP outcomes and children’s school attendance. However, this type of analysis is limited in its 
ability to draw valid conclusions about possible causality, because the FP outcomes and school 
attendance are measured simultaneously. It may therefore be difficult to know whether 
household FP outcomes cause children’s school attendance. Causation should be confirmed by 
more rigorous analyses. To deal with this weakness of cross-sectional analysis, I therefore use 
(district) panel data in Chapters 3 and 4. Use of panel data is better in determining causality 
because panel data consist of information gathered from the same districts at several different 
points in time. The most important feature of panel studies is that, in contrast to static cross-
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sectional analyses, change is explicitly incorporated into the design so that district-level changes 
in a set of variables are directly measured. Therefore, panel data allow more rigorous tests of 
causal relations than are possible with cross-sections and thus approximate more closely than 
other observational research designs the controlled testing of causality possible with 
experimental methods. 
To analyze the data in these chapters, path analysis is employed. Path analysis is a 
methodological tool that helps to disentangle various (causal) processes underlying a particular 
outcome.  Path analysis is also advantageous in that it allows researchers to decompose the 
various factors affecting an outcome into direct and indirect effects. In Chapter 3, path analysis is 
used to estimate the magnitude and strength of the effects of FP factors on children’s school 
attendance in a district within our hypothesized causal system. We also use this analysis in 
Chapter 4 to measure the effects of FP factors of household wealth in a district. Using a path 
analytic method to analyze the district panel data in Chapters 3 and 4, gives us the power to 
partially assess the dynamic causal effect of FP factors on school attendance and wealth 
accumulation, respectively. Since path analysis assesses the comparative strength of different 
effects of FP factors on a selected socioeconomic outcome, the relationships between variables in 
the path model can only be expressed in terms of correlations and represent the proposed 
hypotheses in the study.  Therefore, the relationships or pathways cannot be statistically tested 
for directionality and the model themselves cannot prove causation.  
To address the problems of causation or endogeneity better, the analysis in Chapter 5 
utilizes an instrumental variable approach to investigate the causal effect of FP outcomes on 
women labour force participation in non agricultural work. Most widely known as a solution to 
endogenous regressors, IV methods provide a way to obtain consistent parameter estimates. In 
Chapter 5, we aim to establish whether a reduction in the number of births and better spacing of 
births is effective in increasing women’s labour force participation. When studying these 
relationships, we must consider the possibility of reversed causality as the level of participation 
in non-agricultural work is likely to be partially determined by the presence of young children 
and their spacing. In this context, OLS estimates of the relationship will be biased even if 
additional controls are added to the specification. The intuition behind IV methods is that 
correlative analyses can be used in conjunction with another variable- referred to as an 
instrument, or instrumental variable -to artificially create the same conditions as random 
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assignment and isolate the causal effect of FP outcomes on labour force participation (Morgan & 
Winship, 2007). 
 
1.7 Overview of the Chapters 
 
All chapters of my dissertation are based on papers, except the current chapter (Introduction), 
and the last chapter (Summary and Conclusion). Chapter 2 is related to research question 1 and 
focuses on the relationship between women’s family planning outcomes and primary school 
enrollment among their 8–11-year-old children. To shed more light on this, a new database with 
household- and wider-context-level data for 103,000 children in 30 sub-Saharan African 
countries is constructed. The data is analyzed with multilevel logistic regression, because 
multilevel analysis addresses the fact that households located in the same geographic area 
resemble one another, and permits the inclusion of explanatory variables at different levels 
simultaneously. Interactions between family planning outcomes and broader contextual factors 
are included to get a better understanding of how the effects of the family planning outcomes 
may differ depending on the situation of the household. 
In Chapter 3, I use path analysis on district panel dataset to establish the causal 
relationship of family planning outcomes on children’s school participation at the district level 
over time. This chapter is related to research question 2 in that I study how the availability and 
use of family planning services in African countries influences the family planning situation of 
households and through this the educational participation of young children. The district panel 
dataset contains data for 441 urban and rural areas within 233 districts of 25 African countries.  
In Chapter 4, path analysis is used on a district panel dataset to examine the effects of 
Family planning outcomes on wealth accumulation at the district level over time. This chapter is 
related to research question 3 in which I assess how the information campaigns, knowledge, 
acceptance and use of contraceptives influences number of births and through this the household 
wealth in Africa.  The district panel dataset contains data for 462 urban and rural areas within 
237 districts of 26 African countries. 
Chapter 5 deals with research question 4 and concentrates on women’s labour force 
participation. I analyze the effect of the number of children below age six and the spacing 
between the last two children on women’s labour force participation in non-agricultural 
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employment in Africa. Data is used for over 200,000 married women with at least one child 
below six from 242 districts in 26 African countries. In this chapter an instrumental variables 
approach is used in order to account for endogeneity of the fertility and employment decisions. I 
also perform an interaction analysis in order to understand to what extent the effects depend on 
characteristics of the household and of the context in which the women live.  
Chapter 6 provides the conclusion of this thesis. In this chapter, the main findings from 
Chapters 2-5 are summarized and conclusions are drawn regarding the research questions 
discussed above. We further discuss the limitations of this research and recommendations for 
further research and policy propositions are presented. 
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2.0 Family Planning Outcomes and Primary School 
Attendance in Sub-Saharan Africa1 
 
2.1 Introduction 
 
The promotion of family planning in countries with high birth rates has the potential to reduce 
poverty and hunger, avert over 30% of all maternal deaths and nearly 10% of childhood deaths, 
and to contribute substantially to women’s empowerment, achievement of universal primary 
schooling, and long-term environmental sustainability (Cleland et al., 2006). Smaller families 
and wider birth intervals resulting from the use of contraceptives may allow families to invest 
more of their resources in each child’s nutrition, health, and education (Singh et al., 2004). 
In developing countries, complications of pregnancy and childbirth, resulting from poor 
sexual and reproductive health (SRH) conditions, are the principal causes of female mortality in 
the reproductive ages (Maine et al. 1994) and have important long and short-term implications 
for women’s health, productivity and their investments in children. Investments in general health 
and SRH have been found to contribute to economic growth by reducing production losses, 
increasing children's ability to learn, and freeing up resources that would otherwise have been 
spent on treating illnesses (Seligman et. al. 1997; USAID 2005). However, although short run 
associations of family planning programs with adoption of contraception or age-specific fertility 
have been assessed, there is much less research on the long run consequences of such programs 
for socio-economic outcomes at the household level (Schultz 2008).  
This chapter examines the long run consequences of family planning outcomes at the 
household level in Sub-Saharan Africa. Using data for 103,000 children of 73,000 mothers in 30 
countries, the extent to which the spacing and timing of births affect the chances of their children 
enrolling in primary school is assessed. Specifically, it is studied whether and to what extent 
children’s schooling chances are influenced by the length of their mother’s preceding and 
succeeding birth interval, their mother’s current pregnancy, and the presence of young children 
in the household. 
Because reproductive factors are among many factors that influence young children’s 
schooling, our model also includes socio-economic and demographic control factors at the 
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household , district, and national levels. To address within the framework of large-scale 
quantitative research the fact that each situation is unique and the effects of the various factors 
may differ depending on the circumstances; besides the direct effects of the SRH factors on 
educational participation also the interactions between them and the other household and context 
variables are studied. The information thus obtained may be helpful in developing tailor-made 
policy interventions aimed at improving educational participation in specific situations.  
In the following section, we first describe the theoretical background and present the 
model with the factors used in this chapter. Thereafter the data, variables and methods used in 
this chapter are discussed. The results section starts with description of bivariate analyses. After 
that the estimated odds ratios of the multivariate analyses are presented. In the final section, the 
conclusions and policy implications of this chapter are provided. 
 
2.2 Theoretical background 
 
Figure 2.1 shows the different groups of factors that are included in our analytical model and 
their expected direction of influence. In the following paragraphs, we expound on these factors. 
The effect of the reproductive health factors on educational participation are indicated by arrow 
A. The first two factors (birth intervals) are presumed to be important for the mother, the child, 
and all other family members. More time between births allows the mother to rest between 
pregnancies, maintain her health, have more energy, and thus devote more attention to her 
children and help ensure good health for her family (Conde-Agudelo et al, 2006 and 2007).  
Little research is available on the effects of birth spacing on education, but negative 
effects of short birth intervals on early childhood mortality are well established (Alam, 1995; 
Maitra & Pal, 2008; Makepeace & Pal, 2006; Ronsmans, 1996; Whitworth & Stephenson, 2002; 
Yigzaw & Enquselassie, 2010). Longer birth intervals allow parents to devote more time to each 
child in the child’s early years, ease pressures on the family’s finances and give parents more 
time for activities other than child rearing (Shrestha & Manandhar, 2003; USAID, 2006). Studies 
focusing explicitly on effects of short birth spaces on education in developed countries (Sweden 
and South Carolina) have documented negative effects on school readiness and educational 
attainment (Hayes et al., 2006; Pettersson-Lidbom and Thoursie 2009). 
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A 
Household level 
Context factors 
C 
C 
B 
B 
-age of child (+) 
-extended family (+) 
-birth order (+) 
-number of siblings (-) 
-missing father (-) 
-age of mother at first birth (+/-) 
-father’s occupation (+) 
-mother employment status (+/-) 
-parent’s education (+) 
-wealth (+) 
Primary 
School 
Attendance 
-availability of hospitals (+) 
-vaccinations (+) 
-modernization (+) 
-urbanization (+) 
-public expenditure on education (+) 
-preceding birth interval (+) 
-succeeding birth interval (+) 
-presence of young child (-) 
-mother’s pregnancy (-) 
 
Figure 2.1 Household and context-level determinants of primary school attendance in 30 
African countries 
 
A mother’s pregnancy and the presence of a young sibling in the household may also 
have negative effects on older children’s – especially girls’ – schooling. In developing countries, 
pregnancy is often associated with health problems. United Nations’ estimates reveal that still 
about 1,000 women die daily from pregnancy-related complications, of which 570 live in sub-
Saharan Africa and 300 in South Asia (WHO et al., 2010). As a result of maternal morbidity and 
mortality, girls are often removed from school to take over their mother’s household tasks. The 
presence of a young sibling increases the care needs of a household and therefore may negatively 
affect older siblings’ schooling chances (Chernichovsky 1995). Using data from Ghana, Lloyd 
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and Gage-Brandon (1993) showed that girls are more likely than boys to be withdrawn from 
school as new siblings are added to the family. 
 
2.3 Control factors 
 
African children’s enrollment in school is also influenced by factors other than fertility-related 
outcomes, including factors at the household and wider-context levels. Our model therefore 
contains a number of control factors that are known or expected to be related to educational 
enrollment (B arrows in Figure 2.1). At the household level, parental education, father’s 
occupation, and household wealth have been known for long to be important determinants of 
educational participation in both the developed and developing world (Coleman et al., 1966; 
Jencks, 1972; Shavit & Blossfeld, 1993; Glewwe & Jacoby, 2004; Smits and Gunduz-Hosgor 
2006; Mingat, 2007; Evangelista de Carvalho Filho, 2008). Demographic characteristics of the 
child -- age, gender and birth order (Chiswick and DebBurman 2004; Ejrnaes and Portner 2004; 
Kirdar et al. 2007; Dayioglu et al. 2009) -- as well as of the household they live in – presence of 
the parents, extended or nuclear family, number of siblings, and age at which the mother got her 
first child (Booth and Kee 2005; Bradbury 2007; Wichman et al. 2006; Li, Zhang and Zhu 2008) 
-- are all known to influence education enrollment. 
Besides these household-level factors, characteristics of the context the household lives in 
may affect the ability of children to enroll in education. In less developed regions of a country 
and in rural areas, schooling may entail higher production costs due to more limited availability 
and accessibility of schools (Hazarika 2001; Mugisha 2006; Huisman & Smits, 2009). Even 
when schools are available in these areas, they may be of lower quality because of poor facilities 
and teachers may be less motivated as these are less popular places for them to live and to work. 
In urban areas, the state influence is stronger, so that there is more pressure on parents to keep 
their children in school, and returns to education are higher because there are better chances to 
find a white collar job (Hazarika 2001; Tansel, 2002; Fafchamps and Wahba, 2006). 
The impact of the quality and characteristics of nearby health facilities on school 
enrollment is a potentially important contextual influence that has not been sufficiently studied. 
The presence of good and accessible health facilities can be expected to lead to better general 
health for mothers and children, which may translate into higher school enrollment. 
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2.4 The role of the context 
 
The effects of family planning outcomes on children’s educational participation need not be the 
same everywhere. Previous research has shown, for example, that the relationship between 
family size and educational attainment is likely related to a society’s level of development, 
modes of production, and access to schooling, which in turn shape the relative influence of 
family size on schooling of children (King 1987; Desai 1995; Maralani 2008). Another finding is 
that higher levels of mothers’education may dilute the effect that short birth intervals have on 
risk of child mortality (Whitworth and Stephenson, 2002). To gain more insight into the role that 
context plays, we perform an interaction analysis to examine the extent to which these effects 
depend on characteristics of the household and the wider context (as shown by C arrows in 
Figure 2.1). Because little is known about the effects of these family planning outcomes in 
different circumstances, this analysis is exploratory and specific hypotheses regarding these 
interactions are not offered. 
 
2.5 Data and methods 
 
The analyses are drawn from data from the Demographic and Health Surveys (DHS) from all 30 
sub-Saharan countries for which a recent (1998 or later) standard DHS containing all necessary 
variables is available2. For each country, data from the latest available survey at the time of the 
study are used. Our sample includes all children of women interviewed who were aged 8–11 at 
the time their mother was surveyed. The upper age limit of 11 was chosen to restrict our analysis 
to primary schooling. The lower age limit is set at 8 to avoid excluding children in countries 
where the compulsory age for enrollment is comparatively high or where many children start 
schooling later than the compulsory age. 
In total, 102,638 children (52,520 boys and 50,118 girls) born to 73,337 women are 
included in our sample. When more than one child of the same mother was selected, we include 
them as separate cases. Data pertaining to the children, their families, their households, and their 
districts and countries are included simultaneously in the analyses. The national-level variables 
capture the influence of the macroeconomic context, whereas the district-level variables 
represent the local community environment (Smits, Keij-Deerenberg, and Westert 2005). The 
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district-level data (for 287 districts) were derived by aggregating household-level data. See 
Appendix Table A1 at the end of the book for additional information about the sample, such as 
which countries are included, the survey year, and the percentage of boys and girls per country in 
the categories of the main variables. 
 
2.5.1 Variables 
 
The dependent variable is a dummy variable indicating whether children aged 8–11 were 
attending school at the time of the interview (yes = 1, no = 0). The independent variables consist 
of four family planning outcomes, other household-level characteristics, and characteristics of 
the broader (district and national) contexts. The first two of the four family planning outcome 
variables pertain to child spacing. They are dummy variables indicating whether the preceding 
and succeeding birth intervals were less than two years (yes = 1, no = 0). The third family 
planning outcome variable - presence of a young child in the family- is a dummy variable 
indicating whether a child less than 3 years of age was present in the household (yes = 1, no = 0). 
The fourth variable, pregnancy of the mother, is a dummy variable with categories not pregnant 
(0) and pregnant (1).  
Of the other household-level variables, father’s occupation is measured as (1) farm, (2) 
lower-level nonfarm, and (3) upper-level nonfarm. Mother’s employment is a dummy variable 
indicating whether the mother is employed outside the household (yes = 1, no = 0). Father’s 
education is divided into three categories: none (coded as 1), at least some primary (2), and at 
least some secondary (3). Because levels of education for women in sub- Saharan Africa are low, 
mother’s education is measured by a dummy variable indicating whether she has at least some 
primary education (1) or none (0). Household wealth is used as a proxy for income and is 
measured by an index constructed on the basis of household assets. Using a method developed 
by Filmer and Pritchett (1999), all households within the country were ranked on the basis of 
available assets and divided into wealth index deciles. Whether the household is an extended 
family is a dummy variable wherein extended families (those containing more than two adults in 
the household) are coded 1 and nuclear families are coded 0. Age of the child and age of the 
mother at first birth are measured in years. For mother’s age at first birth, a quadratic term is also 
included in the model, because starting to have children at a very young age and starting at a 
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relatively old age both point to an exceptional circumstance for the mother. The number of 
siblings and the birth order of the child are measured as interval variables. Children with a 
missing father are given the mean score of the other children in the database on fathers’ 
education and occupation. The inclusion of dummies for missing father ensures that our method 
of estimating these two variables is unbiased (Allison 2001: 87).  
Of the contextual factors, urban/rural residence is measured by a dummy indicating 
whether the household lives in a rural area (yes = 1, no = 0). District-level development is 
measured by an index constructed on the basis of six variables aggregated from the household 
datasets: the proportions of households in the district with a refrigerator, car, telephone, 
television, electricity, and running water. For these characteristics, we take the mean of the 
standardized values. Availability of health facilities in the district is indicated by the proportions 
of women who delivered their last baby in a hospital and by the proportions of the last-born 
children who received a DPT vaccination. Public expenditure on education and national GDP per 
capita in purchasing power parity are derived from the World Bank (2007). 
 
2.5.2 Analyses 
 
Data are analyzed using multilevel logistic regression models. Multilevel analysis addresses the 
fact that households located in the same geographic area resemble one another, and permits the 
inclusion of explanatory variables at different levels simultaneously and the study of interactions 
among levels (Snijders and Bosker 1999; Hox 2002). We use four-level multilevel models that 
distinguish between the household, cluster (village/neighborhood), district, and national level. 
Explanatory variables are included at three of these levels: household, district, and national. The 
analyses were conducted with MLwiN 2.18 software. Because effects of family planning 
outcomes for girls may differ from those for boys, separate analyses for girls and boys are 
performed. In all analyses, robust standard errors (sandwich estimators) are used.  
Because the effects of the family planning outcomes may differ depending on the 
situation of the household, we also estimate models with interactions between family planning 
outcomes and broader contextual factors. We use “centered” versions of the involved variables 
(subtracting the mean of each value) to create our interaction terms, so that the main effects of 
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the involved variables can be interpreted as mean effects. Given the large number of possible 
interactions, only significant interaction effects are included in these models. 
 
2.6 Results 
 
2.6.1 Bivariate analysis 
 
The coefficients (odds ratios) 3 of the bivariate logistic regression models are shown in Table 2.1. 
The bivariate coefficients of the family planning variables are well in line with our expectations. 
The likelihood of attending school for both girls and boys is strongly negatively correlated with 
short preceding and succeeding birth intervals, presence of sibling younger than age three in the 
household, and a mother who is currently pregnant. For example, the value of 0.67 for the 
association of preceding birth interval on boys’ school attendance reveals that the odds of 
attending school are 33 percent lower for boys with a preceding birth interval of less than two 
years, compared with boys with a longer preceding birth interval. 
The bivariate models also show that all of the household- level demographic and 
socioeconomic characteristics have a statistically significant (either positive or negative) 
association with primary school attendance. Most of the associations are in line with 
expectations. Age of child, household wealth, and parental education and occupation have 
significant positive associations with girls’ and boys’ primary school attendance. Belonging to an 
extended family, living in a rural area, being a later-born child, and having more siblings are all 
negatively associated with attending school. The negative associations of three of these four 
variables are as anticipated. The unexpectedly negative association with being a later-born child 
may reflect an association with living in a larger family, which in bivariate analysis cannot be 
controlled for separately. For mothers’ age at first birth, we find the expected parabolic 
association. Children born to relatively young and relatively old mothers are less likely to attend 
primary school.  
All of the broader contextual variables show the expected positive correlation with 
children’s school attendance. Primary school attendance levels for boys and girls are 
significantly higher in more developed districts and countries, in countries with higher public 
25 
 
expenditures on education, and in districts where more women give birth in a hospital and more 
children receive DPT vaccinations. 
 
Table 2.1: Odds ratios from bivariate logistic regression analysis for primary school 
attendance, by independent variables, according to sex.  
Independent variable Girls Boys 
Family planning outcome   
  Preceding birth interval less than 2 years 0.68** 0.67** 
  Succeeding birth interval less than 2 years 0.64** 0.70** 
  Presence of child under age 3 in family 0.66** 0.71** 
  Mother currently pregnant 0.73** 0.75** 
Household-level characteristics   
  Demographic   
    Age of child 1.19** 1.22** 
    Father missing 1.70** 1.59** 
    Birth order of child 0.94** 0.93** 
    Number of siblings 0.89** 0.90** 
    Extended family 0.84** 0.81** 
    Mother’s age at first birth 1.32** 1.28** 
    Mother’s age at first birth (squared) 0.99** 0.99** 
  Socioeconomic   
    Father’s education 2.87** 2.87** 
      At least some primary 7.60** 6.23** 
    Mother’s education   
      At least some primary 7.90** 6.39** 
    Father’s occupation   
      Lower nonfarm 2.66** 2.88** 
      Upper nonfarm 4.56** 3.82** 
    Mother employed 1.26** 1.24** 
    Household wealth 1.26** 1.26** 
    Living in a rural area 0.28** 0.28** 
Broader contextual characteristics   
  Economic   
    District development index 2.28** 2.09** 
    National GDP per capita 2.28** 2.04** 
  Educational   
    Public expenditure on Education 1.20** 1.13** 
Health   
    Hospital birth 2.18** 1.99** 
    Vaccination for DPT 1.78** 1.63** 
** P < 0.01 
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2.6.2 Multivariate Analysis 
 
Table 2.2 presents the results of the multivariate analyses for girls and boys. All coefficients are 
odds ratios and are adjusted for all other variables in the model. Model 1 contains only direct 
relationships of the explanatory variables, whereas Model 2 contains direct relationships and 
interactions between family planning outcomes and a selection of other variables. To keep the 
tables readable, the interaction coefficients are presented separately in Table 2.3.  
 Model 1 in Table 2.2 indicates that, just as in the bivariate analyses, the 
associations of most of the family planning outcomes with primary school attendance are in line 
with expectations, even when controlling for other variables. The odds of attending school for 
both girls and boys are significantly reduced for children with a short preceding birth interval. 
This might be attributed to competition for scarce resources between closely spaced children, 
with fewer resources left to send the later-born child to school. A short succeeding birth interval 
is significantly negatively correlated with girls’ primary school attendance but is not significantly 
correlated with boy’s primary school attendance. Hence, girls seem to be more vulnerable than 
boys to competition with closely spaced siblings.  
If a young sibling is in the family, girls and boys both have significantly lower odds of 
being in school. Pregnancy of the mother is not significant in Model 1, but shows the expected 
negative association for both girls and boys in the interaction model. This indicates that the 
mother’s being pregnant is consequential under specific conditions. 
The coefficients of the household-level control variables are largely in line with 
expectations. Age of the child, birth order, parental education and occupation, and household 
wealth have significant positive associations with boys’ and girls’ school attendance. The 
father’s absence from the household, a large number of siblings, and living in an extended family 
are associated with a significant decrease in primary school participation. The mothers’ age at 
first birth shows the expected parabolic relationship: children born to both relatively young and 
relatively old mothers are less likely to attend primary school. 
Most of the district- and country-level factors also show the expected associations.  
Attendance levels for girls and boys are significantly higher in more developed countries, in 
countries with higher public expenditure on education, in districts where more women give birth 
in a hospital, and in districts where more children receive DPT vaccinations, and are lower in 
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rural areas. Only the influence of district-level development is not in line with expectations; both 
girls and boys go to school significantly less in more developed districts. 
 
Table 2.2   Odds ratios from multivariate logistic regression analysis for primary school 
attendance, by independent variables, according to sex and model. 
 Girls Boys 
Independent variable Model 1 Model 2 Model 1 Model 2 
Family planning outcome     
  Preceding birth interval less than 2 years 0.87** 0.85** 0.86** 0.84** 
  Succeeding birth interval less than 2 years 0.94** 0.91** 0.99 0.95 
  Presence of child under age 3 in family 0.85** 0.85** 0.92** 0.89** 
  Mother currently pregnant 0.93 0.91** 0.93 0.92* 
Household-level characteristics     
  Demographic     
    Age of child 1.22** 1.22** 1.25** 1.25** 
    Father missing 0.91** 0.91** 0.89** 0.88** 
    Birth order of child 1.05** 1.05** 1.03** 1.03** 
    Number of siblings 0.96** 0.96** 0.96** 0.97** 
    Extended family 0.92** 0.92** 0.85** 0.85** 
    Mother’s age at first birth 1.09** 1.09** 1.09** 1.09** 
    Mother’s age at first birth (squared) 0.99** 0.99** 0.99** 0.99** 
  Socioeconomic     
    Father’s education     
      At least some primary 2.39** 2.41** 2.31** 2.36** 
      At least some secondary 2.79** 2.74** 2.37** 2.38** 
    Mother’s education     
      At least some primary 3.06** 3.05** 2.55** 2.54** 
    Father’s occupation     
      Lower nonfarm 1.45** 1.46** 1.53** 1.53** 
      Upper nonfarm 1.79** 1.81** 1.58** 1.59** 
    Mother employed 1.29** 1.29** 1.18** 1.18** 
    Household wealth 1.14** 1.14** 1.14** 1.14** 
    Living in a rural area 0.71** 0.71** 0.72** 0.72** 
Broader contextual characteristics     
  Economic     
    District development index 0.92** 0.91** 0.91** 0.91** 
    National GDP per capita 1.49** 1.50** 1.47** 1.47** 
  Educational     
    Public expenditure on Education 1.18** 1.18** 1.10** 1.10** 
Health     
    Hospital birth 1.27** 1.27** 1.25** 1.25** 
    Vaccination for DPT 1.27** 1.27** 1.17** 1.17** 
** P < 0.01; * P < 0.05 
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To determine whether our results were influenced by the age selection used for the 
children in our sample, we performed tests of robustness in which the analyses were repeated 
with slightly different age groupings (7-11, 7-12, 8-12). These tests (see Table A2 at the end of 
the book) revealed some variation in the effects of a short succeeding birth interval and of 
mother’s pregnancy, which sometimes turned out to be significant and sometimes not. Thus, our 
findings concerning the effects of these two variables should be considered with care. Our 
findings with regard to the effects of a short preceding birth interval and of the presence of a 
young sibling turned out to be highly significant and in the expected direction under all 
circumstances. 
 
2.6.3 Interactions  
 
Table 2.3 presents the coefficients of the pairs of variables for which interaction effects in Model 
2 were significant. The table shows significant interactions between all four reproductive 
variables and at least two contextual variables, suggesting that the family planning outcome 
variables vary according to certain contextual (household, district, or national) characteristics.  
 
Table 2.3:  Odds ratios from multilevel logistic regression model 2 for significant 
interaction effects, by interacting variables, according to sex. 
Interacting variable Girls Boys 
Preceding birth interval less than 2 years   
  Mother’s education (at least some primary) 0.86**  
  Father’s education (at least some secondary)  0.81* 
   
Succeeding birth interval less than 2 years   
  Father missing  0.83** 
  Household wealth  0.98** 
  Public expenditure on Education 0.95** 0.96** 
   
Mother currently pregnant    
  Father missing  0.79* 
  Household wealth 0.97**  
   
Presence of child under age 3 in family   
  Father’s education (at least some primary)  0.85** 
  Father’s education (at least some secondary) 1.23**  
  Household wealth 0.98**  
  Living in rural area  1.26** 
** P < 0.01; * P < 0.05 
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The odds ratio of 0.86 for girls for the interaction between having a short preceding birth 
interval and mother’s education indicates that girls born after a short preceding birth interval can 
profit less from their mother’s education. For these girls, the effect of mother’s education is 0.86 
times smaller than for girls with a larger preceding birth interval. Boys with short preceding birth 
intervals profit less from their father’s education. Boys with a short succeeding interval seem to 
fare more poorly when their father is missing and to profit less from household wealth and 
investments in education. 
Findings indicate that when the mother is pregnant, girls may profit less from household 
wealth, and boys suffer more from a missing father. When the household includes a young child, 
the father’s having a higher educational level seems more important for girls. Girls with a young 
sibling may profit less from household wealth, whereas boys with a young sibling seem to profit 
less from their father’s education and from living in a city. 
 
2.7 Conclusions 
 
This chapter examined the associations of family planning outcomes (length of preceding and 
succeeding birth intervals, mother’s pregnancy, and presence of a young sibling) with the 
primary school attendance of 103,000 children aged 8–11 in 30 sub-Saharan African countries. 
Multilevel logistic regression analysis is used to control for demographic and socioeconomic 
variables at multiple levels simultaneously and to study interactions among variables. Poor 
outcomes with regard to the four family planning factors were expected to negatively influence 
human capital investment in children. Short birth intervals are detrimental to women’s health and 
reduce the possibility of mothers giving attention to their children in their early years. The 
mother’s pregnancy or the presence of a young sibling might result in withdrawal of children, 
particularly daughters, from school to help at home.  
The findings of this chapter are largely in line with these expectations. The analyses 
revealed that, throughout sub-Saharan Africa, children born shortly after their preceding sibling, 
girls who were succeeded shortly by a younger sibling, children with a very young sibling, and 
children with a pregnant mother all had significantly lower odds of being in school than did 
children living in households with more favorable parental family planning outcomes. A 
preceding birth interval of less than two years was associated with approximately a 15 percent 
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reduction in the probability of being enrolled in primary school for both girls and boys. A 
succeeding birth interval of similar length was associated with a reduction of about 9 percent for 
girls. Having a pregnant mother was associated with a decrease of about 9 percent for girls and 
boys, and the presence of a sibling younger than three years of age was associated with an 11 
percent decrease for boys and a 15 percent decrease for girls. 
These effects are independent of each other and are multiplicative. A girl with a sibling 
less than three years of age, with a pregnant mother, and with short preceding and succeeding 
birth intervals has an odds ratio of 0.60 (0.85 × 0.91 × 0.85 × 0.91), or 40 percent lower odds of 
being in school than a girl with longer birth intervals, no young sibling, and no pregnant mother. 
A boy in this situation would have 35 percent reduced odds of being in school (0.89 × 0.92 × 
0.84 × 0.95 = 0.65). 
In addition to modeling the direct effects of the explanatory variables, we estimated 
models that incorporated interactions between the family-planning-outcome variables and 
characteristics of the household-, district-, and country-level contexts. The findings revealed a 
substantial number of significant interactions, confirming that the associations between 
reproductive factors and children’s schooling outcomes vary by context. Almost all significant 
interactions point in the same direction: children in households with less favorable reproductive 
outcomes seem to be less able to profit from resources available in the household (wealth, 
parental education, presence of father) or from the context in which the household lives 
(urbanization, investments in education). The effects of a short preceding birth interval and of the 
presence of young children were found to be robust under variations in the models. The effects 
of a short succeeding birth interval and of pregnancy of the mother showed more variation 
among the different models and therefore should be considered with care. These results suggest 
that policies designed to improve educational participation might be more effective if coupled 
with policies aimed at reducing family size and improving birth spacing. 
The findings of this chapter contribute to the ongoing debates concerning the relationship 
between investments in family planning and poverty reduction. They also provide new 
knowledge regarding the factors influencing educational participation, by demonstrating that 
poor reproductive outcomes can be detrimental to the achievement of Millennium Development 
Goal 2: universal primary education. The substantial negative associations of both short 
preceding birth intervals and the presence of young siblings with children’s schooling in sub-
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Saharan Africa highlight the importance of providing sexual and reproductive health services 
that are accessible and of high quality. 
 
 
Notes 
 
1 This chapter is based on Longwe, A. and Smits, J. 2012. Family Planning Outcomes and 
Primary School Attendance in Sub-Saharan Africa. Studies in Family Planning 43 (2): 127-134. 
2The database used in this chapter initially contained data for 31 countries, but because the 
figures for educational participation in the 2000 Gabon DHS differed substantially from other 
sources (for Example, EFA 2002), we removed this country from the database. 
3An odds ratio (OR) is a measure of association between a variable of interest and an outcome. 
The OR represents the odds that an outcome will occur given a particular variable, compared to 
the odds of the outcome occurring in the absence of that variable. The logistic regression 
coefficient (b1) is the estimated increase in the log odds of the outcome per unit increase in the 
value of the variable of interest. In other words, the exponential function of the logistic 
regression coefficient (eb1) is the odds ratio associated with a one-unit increase in that variable. 
OR=1 Exposure does not affect odds of outcome 
OR>1 Exposure associated with higher odds of outcome 
OR<1 Exposure associated with lower odds of outcome 
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3.0 The Impact of Family Planning on Primary School 
Participation in Sub-national Areas within 25 African 
Countries4 
 
3.1 Introduction 
 
Sexual and reproductive health (SRH) affects the lives of women and men from conception to 
birth and from adolescence to menopause (PAI, 2001). It includes the attainment and 
maintenance of good health as well as the prevention and treatment of ill-health. Poor SRH 
contributes to high levels of morbidity and mortality for largely preventable problems, 
particularly in developing countries (Griffin, 2006; Bernstein and Hansen, 2006). This chapter 
focuses on family planning, one of the key areas of the SRH field. Unwanted births are known to 
have a major influence on maternal and children’s health and are associated with negative socio-
economic outcomes at both the household and the societal level (Eastwood and Lipton,2001; 
Paes de Barros et al., 2001).  
Poverty and poor family planning (FP) are intrinsically linked; with poverty being both a 
cause and a consequence of poor FP. High levels of fertility contribute directly to poverty by 
reducing women’s opportunities, diluting expenditure on children’s education and health, 
precluding savings and increasing vulnerability and insecurity (Greene and Merrick, 2005; 
Gillespie et al., 2007; Channon et al., 2010). Poor family planning exacerbates and perpetuates 
the cycle of intergenerational poverty. It reduces productivity and earnings, constrains 
investments in children and leads to untold private suffering. Poverty also aggravates poor family 
planning, contributing to risky behaviours, such as unsafe sex for survival, fuelling the spread of 
HIV/AIDS and other sexually transmitted infections (World Bank, 2004). In order to break this 
destructive cycle, it seems critical that the poorest are able to access affordable and good quality 
FP services. 
Access to family planning services increases the chances of having healthy children and 
saves mothers’ time for engaging in economic activities. Increased female involvement in these 
activities may enhance their output and income which improves economic growth. Additional 
income may be invested in business activities or spent on household consumption. This leads to 
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increased per capita consumption and reduced poverty (Adeoti et al., 2009). Having fewer 
children might therefore mean more resources for each child, increased educational participation 
and reduction in child labor (Huisman and Smits, 2009; Webbink et al., 2012). 
Low levels of investment in education and development of children may translate into 
poorer outcomes when those children grow up: - reduced employment and lower wages, higher 
rates of early and non-marital childbearing and lower incomes, with all concomitant risks to 
family health and well-being. This indicates that improvements in family planning may be linked 
to economic and social development and are important for reaching sustainable reductions in 
poverty (Blakeslee, 1997). However, not yet much knowledge is available about the pathways 
through which family planning investments may eventually lead to societal progress. 
This chapter aims to contribute to the literature by building a theoretical model in which 
factors related to the use of contraceptives are connected with family planning outcomes at the 
household level and through these outcomes with the chances of children to enroll in primary 
education. Contraceptive use is supposed to depend on the knowledge people have of 
contraceptives and the degree to which it is socially accepted in the region where they live. An 
increase in contraceptive use is expected to lead to better spacing and a reduction in the number 
of births. This in turn may increase the chances of older children to go to school. Hence even 
though reproductive health (RH) factors like knowledge and acceptance of contraceptives are not 
directly related to educational outcomes, they may improve educational participation through 
their influence on the intermediate variables in our model. 
The existence and strength of the hypothesized pathways of our theoretical model are 
empirically tested by performing path analysis on a newly built database. This database contains 
information on FP factors and on changes in FP outcomes and educational participation in urban 
and rural areas of 233 sub-national regions (henceforth called “districts”) within 25 African 
countries. For each district, data is available for two or more points in time, so that changes over 
time in the central variables can be related to each other. By performing path analysis on this 
district panel database we aim to answer the following research questions: 
 
(1) To what extent are changes in primary school participation in districts of African 
countries related to changes in the number of births within those districts? 
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(2) To what extent are changes in the number of births in districts of African countries 
related to changes in contraceptive use within those districts? 
(3) To what extent are changes in contraceptive use in districts of African countries 
related to knowledge on and acceptance of contraceptives within those districts? 
 
In the following section, we first describe our theoretical framework and discuss the 
expected effects of the major factors included in it. Thereafter the data and methods used in this 
chapter are discussed. The results section starts with descriptive statistics of the district-level 
variables that are used. After that the estimated coefficients of our path model are presented. 
Direct, indirect and total effects of the independent variables on primary school participation are 
shown. In the final section, the major findings are summarized and arguments for a causal 
interpretation of the findings are provided. 
 
3.2 The Model 
 
Figure 3.1 presents the theoretical model that we have developed to study the pathways through 
which family planning influences school participation in sub-national areas of African countries. 
The central variables of the model are changes in the acceptance of contraceptive use, in the 
actual use of contraceptives, in the number of births, and in the primary school participation of 
children. The model assumes that if acceptance of contraceptives is higher in a district, there will 
be a boost in actual contraceptive use by women who want to control their pregnancies. This 
increased use will lead to a better FP situation (lower prevalence of unwanted pregnancies and 
increased birth spacing; thus a reduction in number of births) in that particular district. This 
better FP situation will allow couples to invest more in their children’s education, which – over 
time – will contribute positively to poverty reduction and economic growth. 
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Figure 3.1.  The input path diagram of the conceptual model 
 
3.2.1 Recent births and children’s education 
 
We expect that primary school participation in a district is influenced by the FP situation of the 
households in that district through several pathways: a better spacing of births, less new births, 
and fewer pregnancies. The presence of young children in the household may negatively 
influence the chances of older children to attend school, through the higher care needs of the 
household (Liu, 2004; Levison, 1991; Chernichovsky, 1995). Using data from Ghana, Lloyd and 
Gage-Brandon (1992) showed that girls are relatively more likely to be withdrawn from school 
as new siblings are added to the family. Longwe and Smits (2012) found negative effects of the 
presence of young siblings on primary school participation of older children in 30 African 
countries. Patrinos and Psacharopoulos showed for Peru that the age structure of siblings matter; 
having a greater number of younger siblings implies less schooling, more age-grade distortion in 
the classroom and more child labor (Patrinos and Psacharopoulos, 1997). Results for India also 
indicate that the presence of very young siblings in the household worsens the probability of girls 
to go to school (Kambhampati and Rajan, 2008). In China, girls are disadvantaged by having a 
younger sibling, but more so by the presence of a younger brother than of a younger sister 
(Connely and Zheng, 2003).  
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Birth spacing is also considered important, because there is evidence that it affects health 
and well-being of both mothers and children. Appropriate birth spacing reduces the risk of child 
mortality, stunting and being underweight of children (Yigzaw and Enquselassie, 2010; Maitra 
and Pal, 2008; Whitworth and Stephenson, 2002; Alam, 1995; Ronsmans, 1996; Rutstein, 2005). 
Longer birth intervals ease pressures on the family’s finances and give parents more time to 
spend with each child during their important development years, thereby increasing the 
children’s human capital (Seligman et al., 1997; USAID, 2006; Shrestha and Manandha, 2003). 
Short preceding and succeeding birth intervals reduce the odds of being in primary education of 
African children (Longwe and Smits, 2012). 
Pregnancy of the mother may also reduce older children’s chances to be in school, 
because pregnant women in developing countries are prone to different types of morbidity 
(UNFPA, 2005b; Longwe and Smits, 2012). It is possible that adverse effects are stronger if the 
pregnancy is unwanted. Unintended pregnancies are associated with negative social and health 
outcomes for mothers, children and society as a whole (Gipson et al., 2008; Chalasani et al, 
2007; Ronsmans and Graham; 2006; Montgomery et al., 1997).  
The arguments given above make clear that the major way in which reduction and better 
spacing of births may increase children’s schooling chances is through a removal of restrictions 
at the household level. Of course also other factors play a role, like parent’s willingness to send 
children to school and availability of educational facilities. However, as these factors are less 
related to family planning decisions we will not further discuss them.  
 
3.2.2 Contraceptive use and households’ FP situation 
 
The FP situation of households, as discussed in the preceding section, is expected to be 
influenced by the availability and actual use of FP services. If no contraceptives or only less 
effective traditional methods are used, preferred family planning outcomes are more difficult to 
achieve.  
Family planning has steadily decreased as an international priority in recent years, despite 
its documented impact on maternal and children’s health and on overall development (World 
Bank, 2008). The benefits of family planning and birth spacing may reach far beyond the 
individual level for women and their families. Women who can plan the number and timing of 
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the birth of their children enjoy improved health, experience fewer unplanned pregnancies and 
births, and are less likely to have an abortion (Barnett and Stein, 1998; Singh et al., 2004). 
Furthermore, women who have control over their fertility have more educational and 
employment opportunities, which in turn enhance their social and economic status and improve 
the well-being of their families (Singh et al., 2004). 
To achieve these health benefits, women and men must have access to a wide range of 
contraceptive methods at all stages of their reproductive lives, so that they can have the number 
of children they want when they want them. The situation in Sub-Saharan Africa is still far away 
from this ideal, with on average about 20 percent of married women actually using family 
planning—16 percent with a modern method and 5 percent with a traditional method (Gribble 
and Haffey, 2008). There are also large disparities among African regions, with as much as 58% 
using modern methods in Southern Africa versus only 8% in Western Africa. An even larger 
percentage of women (24 percent on average, ranging from 16% in the Southern Africa until 
23% in the Western Africa) report having "unmet need," meaning that they would prefer to use 
family planning measures to stop having children or delay their next birth, but have no access to 
contraceptives (Sedgh et al., 2007). 
 
3.2.3 Knowledge, acceptance and actual use of contraceptives 
 
The actual use of contraceptives at the household level depends besides on the availability of 
accessible FP services in the local environment, on the knowledge people have of family 
planning measures, and their attitudes towards (acceptance of) these services (Emens, 2008; 
Pebley and Brackett, 1982; Mahmood and Ringheim, 1996). These relationships are indicated at 
the left bottom corner of our model in Figure 3.1. It is expected that the more people know about 
and accept modern contraceptives, the more they will use them to be able to better plan their 
births.  
Knowledge of modern contraceptives is considered one of the essential factors associated 
with effective use of these methods. Biney (2011) observed that lack of knowledge about modern 
contraceptives among Ghanaian women led to failure of contraceptive use which in turn led to 
unintended pregnancies and induced abortions. Similarly, Lindstrom and Hernandez found that 
limited knowledge of modern contraceptives among recent rural-urban migrants in Guatemala 
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was associated with unmet need and with limited choice of contraceptives (Lindstrom and 
Hernandez, 2006). There is also evidence that family planning messages through media may play 
an important role in increasing the acceptance and use of family planning methods, especially in 
those areas where the literacy level is low (Easterkin and Crimmins, 1985; Saluja et al.,2011; 
Fikree et al., 2001).  
Knowledge about contraceptives and their side effects may also affect their actual use 
indirectly, through the attitudes people have regarding contraceptive use (Fikree et al., 2001; 
Chipeta et al., 2011; Smoth, 2002). Nigerian women with positive attitudes towards 
contraception were found to use contraceptives more than other Nigerian women (Odimegwu, 
1999). Zabin and others further showed that positive attitudes towards contraception among 
adolescents in Baltimore had a significant effect on their contraceptive use (Zabin et al., 1993). 
Davidson and Jaccard also found that married women's attitudes towards birth control were 
positively correlated to their actual use (Davidson and Jaccard, 1979).  
 
3.2.4 Control factors 
 
Besides the FP variables discussed so far, our model contains several control factors that are 
known or expected to influence educational participation, fertility regulation and use and 
acceptance of family planning services. An important factor for which we control is adult 
educational level in the district. There is ample evidence that children from better educated 
parents more often go to school and drop out less (Buchmann and Brakewood, 2000; Colclough 
et al., 2000; Ersado, 2005;  Smits and Gündüz- Hoşgör , 2006; UNICEF, 2005). Parents who 
have reached a certain educational level may want their children to achieve at least the same 
level (Breen and Goldthorpe, 1997).  
A second reason why we control for district education level is that there is evidence that 
women’s fertility is besides by their own educational level also affected by the education level of 
the community they are living in (Kravdal, 2002). The education level of other people in the 
community may play a role through social learning and other indirect effects (Bongaarts and 
Watkins, 1996; Kohler et al., 2001; Montgomery and Casterline, 1996).  Our expectation 
therefore is that uneducated women will have more knowledge of contraceptives if they live in a 
community where the average education level is high. 
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Another, closely related, characteristic of the context that may play a role is its level of 
development. In more developed and urban areas, educational participation levels are generally 
higher, because of the better availability and accessibility to better quality educational and 
transport infrastructure (Huisman and Smits, 2009; Mugisha, 2002; Kirdar et al., 2007).  In those 
areas, there is also more impact of globalization, including the diffusion of value patterns that 
stress the importance of education, of smaller families and of equality among sexes.  
Studies have shown that women living in rural areas tend to use fewer contraceptives and 
have more children than their urban counterparts (Rutstein, 2005; Conde-Agudelo. and Balizan, 
2000). In the 1990s, urban fertility in Sub-Saharan Africa was on average almost 30 percent 
lower than rural fertility (Shapiro and Tambashe, 1999; Dudley and Pillet, 1998). The most 
recent data from the Demographic and Health Surveys show urban fertility rates still to be lower 
than rural rates almost everywhere in developing countries (IFPRI, 2012). A major reason might 
be that the costs of children are higher in more developed and urban areas than in rural areas 
(Child Care, 2012).  
 
3.3 Data and Methods 
 
3.3.1 Data 
 
Our hypotheses are tested on a newly built district panel dataset. The data for this dataset are 
derived from a harmonized set of Demographic and Health Surveys (DHS) that were constructed 
as part of the “Database Developing World” project (www.databasedevelopingworld.org), in 
which household level datasets for many developing countries are connected and harmonized. 
The division of countries into sub-national regions was made on the basis of the regional codes 
available in the datasets. These codes often, but not always, follow the major administrative 
geographic divisions of the countries. For sub-national regions different names may be used 
(states, provinces, regions, districts, governorates…). Here we use the term ‘district’. The 
districts were for our analyses further subdivided into urban and rural areas, on the basis of the 
urbanization variable available in the datasets.  
 The district-level panel dataset was created by aggregating variables from the DHS 
household datasets to the district level. For each included country, data for two or more years 
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was aggregated so that episodes were created over which changes within districts could be 
studied. Depending on the years in which the surveys were held, the duration of the episodes 
varied between three and six years, except for Morocco with an episode of 11 years. The analysis 
in this chapter covers a time period of about two decades covering the last decade of the 20th 
century and the first decade of the 21st century. The first year is 1992 (Morocco) and last year is 
2009 (Madagascar). 
The aggregation was done separately for the urban and rural areas of the districts. As 
some districts were completely urban, the number of areas included in our analyses is lower than 
twice the number of districts. Only areas were included for which the aggregated values for the 
main dependent variable was based on aggregation over at least 30 cases. This procedure 
resulted in a district panel dataset including data for 441 rural/urban areas of 233 districts within 
25 African countries. For some of the countries, two episodes were available. The total number 
of cases (episodes) on which the analyses are run is 622.  Further information on the included 
countries, districts, and episodes is presented in Table A3 at the end of the book. 
 
3.3.2 Method 
 
We use path analysis to estimate the relationships among the variables in our model. Path 
analysis is a generalization of multiple regressions that allows one to estimate the strength and 
sign of relationships for complicated causal schemes with multiple dependent variables (Wright, 
1920; Li, 1975). Our path model contains one final dependent variable – change in educational 
participation -- and several intermediate dependent variables – changes in number of births, 
contraceptive use and acceptance of contraceptives.  
A path diagram shows the nature and direction of causal relationships and includes 
estimates of the strength of those relationships, the path coefficients. To obtain the path 
coefficients, for each dependent variables a separate ordinary least squares (OLS) regression 
analysis is performed. Path coefficients are the standardized regression coefficients of these 
models. The standardization acts to remove differences in scale among variables and makes them 
comparable. The path coefficients of the separate regression models can be combined to compute 
indirect and total effects of the independent variables on the dependent variable(s) of interest. To 
address the fact that the districts are nested within countries, all regression analyses are 
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controlled for country level fixed effects by incorporating country dummies in the model. In this 
way also the clustering of more than one episode in some of the countries is controlled for. 
 
3.3.3 Measurement 
 
The central variables in our model are primary school participation, number of recent births, 
contraceptive use, acceptance of contraceptives and knowledge about contraceptives. All these 
variables are measured at the district level. Primary school participation is indicated by the 
district’s percentage of children aged 8-12 attending school at time of the survey. The upper age 
limit of 12 was chosen to restrict the analysis to primary education while the lower age limit was 
put at 8 because compulsory entry ages differ per country and not all children start schooling at 
the compulsory age. Number of recent births is the average number of children under age six that 
women aged 15-49 in the district had at the time of survey. Age below six was chosen because of 
the high care need of this group. Contraceptive use is the district’s percentage of women using 
modern contraceptives among all women aged 25-40 in the district who are sexually active and 
would like to use contraceptives. Acceptance of contraceptives is the district’s percentage of 
women who stated they are not opposed to using contraceptives, among all women aged 25-40 in 
the district for whom contraceptives might be relevant (hence excluding those who never had 
sex, who did not want sex, who desired a birth, who were infecund or in menopause). 
Knowledge of contraceptives is the percentage of women aged 25-40 in the district who reported 
that they knew at least one method of modern contraceptives. 
 Of the control factors, district level of development is indicated by the percentage of 
households with a television set (TV) in the district. This measure has been found in earlier 
research to give a good indication of national level of development for low income countries 
(Monden and Smits, 2009). We have tested whether urbanization should also be in the models. 
However as this variable was not significant in most models and level of the development was 
already controlled for, we decided not to include it in our analyses. District educational level is 
indicated by the average number of completed years of education of individuals aged 20 and 
over in the district. The availability of health facilities in the districts is indicated by an index 
created by taking the mean of the standardized version of two variables: (a) the percentage of 
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hospital births among all births in the district in the last five years, and (b) the percentage of 
children under age five who received a vaccination for diphtheria-tetanus-pertussis (DTP3). 
 For our dynamic variables -- primary school participation, number of recent births, 
contraceptive use and acceptance of contraceptives -- both their value in the first year of the 
episode (referred to here as time period one-T1) and their value in the last year of the episode 
(time period two – T2) was computed. To measure the degree of change in these variables, the 
value at T1 is subtracted from the value at T2. Because the episodes differ in length, we divide 
the outcome of the subtraction by the number of years between T1 and T2, to get the average 
annual change in the variables. For the dynamic variables also their value at T1 is included in the 
models, to control for convergence effects (regions with low educational attendance have more 
room for improvement than regions with high attendance levels, etc.). For the non-dynamic 
variables only the value at T1 is included.  
 
3.4 Results 
 
Table 3.1 presents values for the central variables in our model at T1 and the annual percentage 
change between T1 and T2. School participation at T1 was highest in Egypt and Zimbabwe at a 
rate of 95% and 96%, while Chad and Guinea had the lowest rates with 42% and 36%. There is a 
general increase in primary school participation over time, except for Zimbabwe which shows a 
slight decrease. Noteworthy is the annual increase in school participation of 4.65%, 3.13% and 
2.06% for Guinea, Tanzania and Morocco, respectively. The number of recent births at initial 
period was highest in Niger and lowest in Lesotho. In many countries the number of births has 
decreased in the period under study. Only four countries, Cameroon, Cotedivoire, Nigeria and 
Rwanda, showed an increase in recent births. Contraceptive use among the relevant group was 
highest in Egypt with a rate of 90%; it was lowest in Chad with 26%. The percentage of women 
using modern contraceptives shows an increase in all countries under study. This increase was 
highest in Lesotho, Mozambique, Tanzania and Ethiopia. The percentage of women accepting 
FP was highest in Morocco and Egypt and lowest in Mali and Nigeria. Regarding the change in 
acceptance of contraceptives among women eligible to their use, we observe a mixed trend, with 
diminishing acceptance in some of the poorest countries (e.g. Chad, Burkina Faso, Eritrea, 
Guinea and Niger). 
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Table 3.1. Average values at T1 and annual percentage change of the central variables in 
the model   
Country 
School 
particip
ation at 
T1 (%) 
Annual 
% change 
in school 
participat
ion 
Recent 
births at 
T1 
Annual 
% change 
in recent  
births 
Contrace
ptive use 
at T1 (%) 
Annual 
% change 
in 
contracep
tive use 
Acceptan
ce of 
contracep
tives at 
T1 (%) 
Annual 
% change 
in 
acceptanc
e of 
contracep
tives 
Benin 60.33 1.73 0.88 -0.08 28.88 1.33 73.18 1.00 
Burkina 
Faso 45.76 0.61 0.90 -1.81 34.42 0.76 94.39 -1.17 
Cameroon 82.72 0.84 0.73 1.01 51.78 0.40 75.40 0.51 
Chad 42.30 1.20 0.99 -1.05 26.45 0.70 70.81 -2.47 
Cotedivoire 54.75 0.48 0.51 5.09 27.80 1.93 75.34 1.17 
Egypt 94.83 0.39 0.71 -1.26 90.43 0.25 97.64 0.14 
Eritrea 60.95 1.53 0.81 -1.59 34.42 1.56 84.53 -2.35 
Ethiopia 52.93 1.44 0.67 -0.34 47.46 3.29 73.53 1.10 
Ghana 77.65 0.91 0.64 -0.46 52.29 0.25 83.49 0.12 
Guinea 35.99 4.65 0.82 -1.52 30.38 1.93 74.59 -2.78 
Kenya 92.57 0.67 0.68 -0.27 75.88 0.61 86.65 0.53 
Lesotho 94.31 0.31 0.48 -0.18 72.48 4.59 91.83 1.36 
Madagascar 78.66 1.35 0.80 -1.95 60.34 2.81 86.97 0.48 
Malawi 89.41 0.70 0.86 -0.19 61.88 0.65 92.75 0.74 
Mali 46.02 1.11 0.99 -0.56 36.92 1.61 61.92 -0.56 
Morocco 67.46 2.06 0.57 -1.84 75.87 1.33 100.00 -0.15 
Mozambique 67.39 1.60 0.88 -0.56 38.57 5.00 76.60 1.81 
Namibia 89.53 0.30 0.59 -0.64 82.49 0.29 94.21 0.62 
Niger 45.27 0.93 1.02 -0.23 46.08 0.50 76.64 -2.86 
Nigeria 74.28 0.91 0.71 2.53 60.41 0.56 62.20 -0.73 
Rwanda 81.92 1.94 0.75 0.21 34.82 1.64 74.51 1.35 
Tanzania 59.03 3.13 0.76 -0.81 77.64 4.13 88.84 2.02 
Uganda 85.27 1.33 0.95 -0.74 51.65 1.03 89.39 0.49 
Zambia 74.00 1.38 0.87 -0.06 51.01 1.87 94.69 0.33 
Zimbabwe 96.30 -0.03 0.58 -0.35 85.69 0.59 96.68 0.21 
Total 72.92 1.11 0.76 -0.42 57.43 1.45 85.26 0.20 
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3.4.1 Path Analysis 
 
Table 3.2 presents the results for the different regressions that were performed as part of our path 
analysis. The obtained path coefficients are shown in Figure 3.2. The coefficients are 
standardized, which means that we can directly compare their effect sizes with each other. 
 
 
Figure 3.2.  A path model of FP service availability, contraceptive use and primary school 
participation 
  
The regression results reveal that a decrease in the number of births in a district is associated 
with an increase in educational participation of children aged 8-12 in that district. This result is 
in line with our expectation that better spacing of births would increase the chances of children to 
go to school. It implies that educational investments of households increase as the number of 
children declines. 
We also find that in districts where the use of modern contraceptives increases, the 
number of births decreases. Other factors being held constant, for each standard deviation 
increase in contraceptive use in a district, the number of recent births per woman in the district 
Use at T1
District  
development 
level
Change in 
contraceptive 
use
Child at T1
Change in 
primary school 
participation
Knowledge of 
contraceptives
Change in 
acceptance of 
FP
Accept at T1
District Education 
level
District health 
facilities
Part at T1
Country level 
fixed effects 
dummies
Change in 
number of 
recent births
0.280
-0.115
-0.193
0.155
0.160 -0.196
0.295
-0.413
0.154
Significant
Not significant
Not shown
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shows a yearly decrease of 0.115. This finding is consistent with the results of other studies 
which indicate that where contraceptive use is widespread, fertility is low (Rajaretnam, 1990). 
 
Table 3.2. Standardized linear regression coefficients for the major dependent variables in 
the Path model (N=622) 
 Coefficient SE Sig. 
Change in primary school participation    
Change in average number of births in the district -0.193 0.038 0.000 
% of children attending primary school in the district at T1 -0.628 0.069 0.000 
District development level at T1 0.154 0.088 0.079 
District education level at T1 -0.008 0.085 0.923 
Change in number of births in the district    
Change in % of women using modern contraceptives  -0.115 0.033 0.000 
Health facilities availability at T1 -0.413 0.064 0.000 
Average number of recent births in the district at T1 -0.852 0.061 0.000 
District development level at T1 0.013 0.085 0.882 
District education level at T1 -0.462 0.084 0.000 
Change in % of women using modern contraceptives    
Change in % women accepting FP 0.280 0.032 0.000 
Knowledge of modern contraceptive methods at T1 0.160 0.048 0.001 
Health facilities availability at T1 0.031 0.067 0.644 
% of women using modern contraceptives T1 -1.026 0.055 0.000 
District development level at T1 -0.138 0.079 0.082 
District education level at T1 0.527 0.072 0.000 
Change in % women accepting FP    
Knowledge of modern contraceptive methods at T1 0.155 0.044 0.000 
% women accepting FP at T1 -0.840 0.043 0.000 
District development level at T1 -0.196 0.077 0.011 
District education level at T1 0.295 0.065 0.000 
 
Knowledge and acceptance of modern contraceptives are very important for women, 
because both their own and their family’s health and well-being may depend on their ability to 
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plan their first birth and space subsequent births (Smith, 2002; Nazar-Beutelspacher et al., 1998). 
The findings reveal that increasing acceptance of modern contraceptives in a district is associated 
with increasing use. Acceptance of modern contraceptives also increases more strongly in 
districts where at T1 more knowledge of modern contraceptive methods was present. This means 
that the outcomes of our path analysis are also for the FP part of our model in line with 
expectations. Promotion of a healthy reproductive lifestyle by providing appropriate knowledge 
to bring about behavioral change with regard to contraceptive use seems very important. 
All variables indicating the starting level of our dynamic variables show significant 
negative effects, thus confirming the existence of convergence effects: regions with higher 
starting levels have less remaining possibilities for an increase. The effect of the district’s 
educational level is also largely in line with expectations. Districts with a more highly educated 
population at T1 show a stronger increase in acceptance and use of contraceptives and a larger 
reduction in the number of new births. The last finding indicates that FP is more effective in 
regions with a more highly educated population. We did not find a direct effect of district 
education on the change in educational participation. This is not surprising given that primary 
school participation at T1 was also in the model with educational participation as dependent 
variable. 
The effects of district level of development at T1 on the changes in acceptance and use of 
contraceptives turn out to be insignificant at the p<0.05 level. The effect on contraceptive use is 
marginally significant at the p<0.1 level, but this effect is negative. Given the significant positive 
effects of the region’s education at T1 on acceptance and use of contraceptives, it seems likely 
that the overall higher levels of contraceptive use in more developed regions are related to the 
higher educational level of the population in these regions. Hence human capital improvements 
seem very important for the spread of FP.  
Availability of general health facilities does not directly influence contraceptive use, but -
- just as with education – we see a stronger reduction in number of births in regions with more of 
these facilities. Hence even though no direct association between health facilities and educational 
participation of children could be expected, these facilities still seem to affect educational 
participation positively through their effect on acceptance and use of contraceptives. 
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3.4.2 Indirect and total effects 
 
Figure 3.2 only shows the direct effects of the independent variables on the outcome variables. 
Path analysis also offers the possibility to compute the indirect and total effects of the variables. 
These effects are very useful, because they show how our outcomes of interest might be 
indirectly affected by the FP variables that at first glance seem to have little to do with the 
decisions of parents regarding sending their children to school.  
 
Table 3.3. Direct, indirect and total effects of focus variables at district level on the annual 
change in district primary school participation (N=622) 
Change in primary school participation in the district 
  Direct Indirect Total 
Change in number of births in the district  -0.193 - -0.193 
Change in % of women using modern contraceptives - 0.022 0.022 
Change in % women accepting FP - 0.006 0.006 
Knowledge of modern contraceptive methods at T1 - 0.005 0.005 
Health facilities availability at T1 - 0.080 0.080 
District development level at T1 0.154 -0.007 0.147 
District education level at T1 -0.008 0.103 0.095 
% of children attending primary school at T1 -0.628 - -0.628 
Average number of recent births in the district at T1 - 0.164 0.164 
% of women using modern contraceptives at T1 - -0.023 -0.023 
% women accepting FP at T1 - -0.005 -0.005 
 
Table 3.3 shows the regression coefficients for the direct, indirect and total effects. The 
coefficients are again standardized, which means that they are directly comparable. Of the FP 
variables, only the change in the number of births in the district is directly related to the change 
in educational participation. All other FP variables exert their influence indirectly, through their 
effect on the change in the number of births. These indirect influences of the FP variables are all 
positive; hence an increase in modern contraceptive use, an increase in acceptance of modern 
contraceptives and more knowledge of modern contraceptives at T1 are all associated with a 
larger increase in educational participation in the district. 
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Two of the static control variables -- availability of health facilities and the district’s 
educational level at T1 -- show positive total effects on the change in educational participation. 
Hence the (insignificant) negative direct effect of district education on educational participation 
is more than compensated by the positive effects of this variable through other pathways. So a 
higher education level in a district increases children’s school participation through other 
mediating factors, namely reduced fertility and increased acceptance and use of modern 
contraceptives. 
The total effect of the level of development is positive. However, as two of its three 
coefficients were marginally significant (only at p<0.1 level), and the third one was not 
significant at all, this variable clearly is less important than the district level of education. 
 
3.5 Conclusions 
 
The central aim of this chapter was to develop and test a model for analyzing effects of FP 
services and outcomes on the educational participation of children in Africa. To fulfill this aim, 
we have built a path-analytic model with the change in primary school participation at district 
level as the major dependent variable. The variation in district primary participation was 
supposed to depend on family planning outcomes, which were measured by changes in the 
number of births in the district’s households. We expected educational participation to increase 
in districts with a decreasing number of births, because less births means less child care needs, 
less competition between (too closely spaced) children, healthier mothers and children, and more 
resources available to invest in older children’s education. The number of births was expected to 
decrease more strongly in districts that showed an increase in the use of modern contraceptives. 
This increase in use of modern contraceptives, in turn, was expected to be stronger in districts 
with better knowledge and increasing acceptance of such contraceptives. 
Our model was empirically tested on a newly built district-level panel database, with data 
on changes over time within urban and rural areas of 233 districts of 25 African countries. As 
hypothesized, the changes in the number of births in the districts were negatively related to 
changes in the percentage of young children attending education in the districts. Hence, a 
decrease in the number of births between two points in time was associated with an increase in 
the school participation rate over the same period.  
50 
 
With regard to the family planning part of our model, we found that districts where the 
use of modern contraceptives increased indeed showed a larger reduction in the number of births. 
The districts where the use of modern contraceptives increased were those that at the same time 
showed increasing acceptance of modern contraceptive methods. Moreover, both acceptance and 
use of modern contraceptives were found to increase more strongly in districts where women had 
better knowledge of family planning methods.  
Hence we found evidence for the existence of an associational chain, in which increases 
in acceptance of modern contraceptives were associated with increases in use of those 
contraceptives, which in turn were associated with decreases in the number of births in the area, 
which finally were associated with increasing primary school attendance. These results are very 
important from a policy perspective. They indicate that investments in family planning services 
are not only important because they allow women to plan their births better, but also because 
they lead to higher primary enrolment rates in the area and thus may contribute to future 
economic growth.  
Of course such a conclusion is only justified if the associations identified in this chaper 
are at least partly causal effects. In our vision there are good arguments in favor of the idea that 
this is indeed the case. Regarding the direction of the effects we can largely rule out the 
possibility of reversed causality: an increase in educational participation of young children in a 
district cannot be responsible for a simultaneous reduction in the number of births in that district. 
Even though we know that the girls who now get the opportunity to go to school most likely will 
get less children later in their lives, this is a lagged effect that cannot reduce the number of births 
at this moment. In the same way, it is difficult to imagine how a decrease of birth rates might 
lead to an increase in contraceptive use, or how the use and acceptance of contraceptives could 
increase if there would be no knowledge of contraceptives.  
Only regarding the association between acceptance and use of contraceptives we can be 
less certain of the direction of causality, as it is difficult for women who use contraceptives to 
answer that they do not accept them. Still even here it seems likely that the effect at least partly 
runs from acceptance towards use. If women who do not use hear from users in their 
environment that it is acceptable to use, they may change their attitude towards using in a more 
favorable direction and more easily make the step towards using themselves.  
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Given these arguments, it seems that, as far as the direction of causality is concerned, 
there are no serious problems with our findings. However, besides by reversed causality, a causal 
interpretation of our results might also be jeopardized by selectivity problems. It is possible that 
women who get fewer children are a selective group, who reduce their births because they want 
to be able to invest more in each child. If so, an increase in these kinds of women in a district 
would cause both a reduction in the number of births and an increase in children’s educational 
participation, without there being a causal relationship between them.  
Still, even if this would be the case, this would not rule out the existence of a causal 
relationship between contraceptive use and educational participation. Without using 
contraceptives it is very difficult for these women to fulfill their aim of getting fewer children 
and without getting fewer children it becomes very difficult for them to invest more in each 
child. The effective use of contraceptives in turn is causally affected by the available stock of 
knowledge about them and the degree to which they are accepted; without knowledge and 
acceptance there is no use. Taken together, these arguments strongly suggest that at least part of 
the identified associations between the family planning factors in our model and educational 
participation of children are causal effects. 
This study provides several important practical implications for policy makers in African 
countries. First, our findings make clear that FP services do more than only reducing and spacing 
births; they also increase educational participation of children and in this way foster a region’s 
future economic growth. Hence an investment in FP services is an investment in the economic 
and social development of the country. Second, the positive effects of the districts educational 
level on acceptance, use and effectiveness of contraceptives indicates that by investing in FP 
services a positive feedback loop can be started, in which more effective use of these services 
may increase the chances of children to get education. These educated children will be better 
able to effectively use FP services than their less educated parents, which increases the chances 
of their children to get educated, etc. Third, our results stress the importance of knowledge of 
contraceptives for achieving positive FP outcomes. In regions were women at T1 had more 
knowledge on contraceptives, the increase in their acceptance and use in the subsequent years 
was larger than in regions with less knowledge. Hence, information campaigns should not be 
forgotten when making investments in FP services. 
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Notes 
 
4This chapter is based on Longwe, A and Smits, J. 2013. The Impact of Family Planning on 
Primary School Participation in Sub-national Areas within 25 African Countries.  African 
Journal of Reproductive Health, 17 (2). 
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4.0 Effects of knowledge, acceptance and use of 
contraceptives on household wealth in 26 African 
countries5 
 
4.1 Introduction 
 
Family planning (FP) plays a pivotal role in population control, poverty reduction, and human 
development. Robust family planning services have a range of benefits, including maternal and 
infant survival, better nutrition, increased educational attainment, a stronger position of girls and 
women at home and in society, prevention of sexually transmittable diseases (STDs), and 
environmental conservation (Bernstein and Hansen, 2006; Griffin, 2006; World Bank, 2004; 
Longwe and Smits, 2012, forthcoming). Family planning is also a prerequisite for achieving the 
United Nations' Millennium Development Goals and for realizing the human right of 
reproductive choice (Allen, 2007). 
 Much research has already been conducted on how FP affects health, but much less is 
known on the effects of FP on the economic situation of households and regions (e.g. Cleland et 
al., 2006; Singh et al., 2009; Smith et al, 2009). It seems obvious that smaller families, resulting 
from effective use of family planning services, have lower expenses on children and therefore 
can more easily make ends meet and have higher potential for making savings and investments 
(Montgomery & Lloyd, 1999; Gillespie et al., 2007; Channon et al., 2010). However the 
available evidence on the link between FP outcomes and wealth accumulation is still restricted 
(Greene and Merrick, 2005). There are a number of small-scale studies indicating that through 
the long-term commitment to family planning and maternal-child health, families have more 
assets and live in better houses (Eastwood and Lipton, 2001; Paes de Barros et al., 2001; Joshi 
and Schultz, 2007; Adeoti et al., 2009), but broad comparative research on the importance of the 
various aspects of FP for wealth accumulation and economic growth of regions is still largely 
lacking.  
 Such research is particularly needed for Africa, where fertility levels are still very high 
compared to Asia and Latin America (Bongaarts, 2011). Several factors have contributed to this, 
such as poverty, low education, high child mortality, and the fact that in most African countries 
family planning is low on the political agenda (Blanc and Tsui, 2005; Cleland et al., 2006). For 
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these reasons, Africa’s population has more than quadrupled between 1950 and 2010 and is 
expected to double again by 2050. The demographic trends in Sub-Saharan Africa have raised 
concerns about their potential adverse impact on health, social and economic development and 
the environment (May J.F., 2012).  
 This chapter aims to contribute to the field by presenting a comparative analysis of the 
relationships between major family planning variables and wealth accumulation in 26 African 
countries. Using an area panel database and applying path analysis, we study the effects of 
information campaigns and of knowledge, acceptance and use of contraceptives -- through their 
effects on the number of births -- on changes in the aggregated household wealth within 462 sub-
national areas of the 26 countries. The sub-national areas in most cases are official administrative 
geographic subdivision of the countries. For these areas different names may be used (states, 
provinces, regions, districts, governorates,…). Here we use the term ‘district’. 
 Our research contributes to the literature in several important ways. First, we use a unique 
new area panel dataset aggregated from Demographic Health Surveys (DHS) that allows us to 
use a panel design on these basically cross-sectional data. As the 462 sub-national areas are 
observed at two or more points in time, we can relate changes over time in the central variables 
with each other. This use of panel data is an improvement over earlier studies, which were 
mostly cross-sectional in nature and hence had less possibilities to assess the direction of effects. 
Second, the use of data at the (sub-national) area level has the additional advantage that this level 
is more of interest to policy makers than the household level. Investments in family planning 
services are tailored towards specific regions and economic growth is also a regional 
phenomenon. Third, our research is comparative in nature and covers data for 26 countries from 
all regions of Africa. It therefore provides a more representative picture than most earlier studies 
that focused on specific countries or sub-national regions. Fourth, we apply path analysis to 
investigate the chain of causal relationships between major family planning variables and wealth 
accumulation within the African districts. Path analysis allows us to estimate the total 
contribution of each of the family planning variables to wealth accumulation at the district level 
(compare Longwe & Smits, forthcoming). 
 With our analyses, we aim to answer the following research questions: 
(1) To what extent are changes in household wealth in districts of African countries related 
to changes in fertility within those districts? 
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(2) To what extent are changes in number of births in districts of African countries related to 
changes in effective contraceptive use within those districts? 
(3) To what extent are changes in contraceptive use in districts of African countries related 
to changes in knowledge and acceptance of modern contraceptives within those districts? 
(4) How are knowledge and acceptance of contraceptives related and what is the role of 
information campaigns?  
  
 In the following section, we first describe our theoretical framework and discuss the 
expected effects of the major factors included in it. Thereafter the data and methods used in this 
study are discussed. In the results section, the estimated coefficients of our path models are 
presented. Direct, indirect and total effects of the independent variables on wealth accumulation 
are presented. In the final section, the major findings are summarized and discussed. In that 
section also arguments for a causal interpretation of the findings are provided.  
 
4.2 The model 
 
Figure 4.1 presents the theoretical model that we have developed to study the pathways through 
which family planning influences wealth accumulation in districts of African countries. The 
central variables of the model are (changes in) acceptance of contraceptives, actual use of 
contraceptives, number of births, and wealth accumulation. The model assumes that if 
acceptance of contraceptives is higher in a region, there will be a boost in actual contraceptive 
use by women who want to control their pregnancies. This increased use will lead to a better FP 
situation (lower prevalence of unwanted pregnancies and increased birth spacing; thus a 
reduction in number of births) in the district. This better FP situation will allow couples to invest 
more in assets and to save money, which – over time – will contribute to poverty reduction and 
economic growth. 
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Figure 4. 1.  The input path diagram of the conceptual model 
 
4.2.1 Number of births and household wealth 
 
We expect that increases in household wealth in a district are stimulated by improvements in the 
family planning situation of households through several pathways: reduction in the number of 
births, better spacing of births, and fewer pregnancies. Less births and appropriate birth spacing 
reduce the risk of child mortality, stunting and being underweight of children, and improves the 
health status of their mothers (Yigzaw & Enquselassie, 2010; Maitra & Pal, 2008; Whitworth & 
Stephenson, 2002; Ronsmans, 1996; Rutstein, 2005). Reduction of the number of births may also 
stimulate investments in human capital and family savings (Longwe and Smits, 2012, 
forthcoming; Smith and Ward, 1980). 
 Several studies indicate that families that use FP have more assets, live in more valuable 
houses and have better educated children (e.g. Eastwood and Lipton, 2001; Paes de Barros et al., 
2001; Adeoti et al., 2009). Evidence from Thailand indicates that reducing family size has 
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positive effects on a couple’s ability to accumulate wealth and participate in new forms of 
consumption (Havanon et al, 1990). Joshi and Schultz (2007) provide evidence for Bangladesh 
that long-term investments in FP programs may increase economic security for families, 
households, and communities, because it leads to higher incomes, greater accumulation of 
wealth, and higher levels of education. However, not all studies that have been done find positive 
effects of FP on household wealth. Some studies found the number of children to correlate 
negatively with the economic well-being of the family or the direction of the effect to depend on 
the life-cycle stage of the parents and children, as well as on the existing social settings 
(Kunovich, 2003; Scholz and Seshadri, 2007; Schultz 2004; 2005). 
  The presence of young children and pregnancy of the mother may negatively influence 
women’s possibilities to engage in paid employment through a higher care need and because 
pregnant women in poor countries are prone to different types of morbidities (UNFPA, 2005; 
Liu, 2004; Longwe, Smits & De Jong, 2013). Among families with children, wealth may also 
vary according to family phase and type, with couples with children aged 15 to 24 showing the 
highest wealth levels and lone parents with young children the lowest (Baekgaard, 1998; 
Northwood et al., 2002). In this chapter, the district’s family planning situation is indicated by 
the average number of children under age six in the district’s households. We expect a higher 
number of young children to increase expenditures of households and reduce their saving 
capabilities, and thus to be associated with lower household wealth.  
 
4.2.2 Contraceptive use and number of births 
 
The FP situation of a household, as discussed in the preceding section, is expected to be 
influenced by the actual use the parents make of FP services, in particular their contraceptive 
use. If no contraceptives or less effective traditional methods are used, preferred family planning 
outcomes are more difficult to achieve. Unfortunately, family planning has steadily decreased as 
an international priority in recent years (Gribble and Haffey, 2008). This is regrettable, as the 
benefits of family planning reach far beyond the individual level for women and their families. 
Women who can plan the number and timing of their births enjoy improved health, are less 
likely to have an abortion, and have more educational and employment opportunities, which may 
enhance their social and economic status and improve their well-being (Shrestha and Manandhar, 
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2003; Barnett and Stein, 1998; Singh et al., 2004; Gündüz-Hosgör & Smits, 2008; Longwe & 
Smits, 2012). 
 To achieve these benefits, it is important that women have access to a wide range of 
contraceptive methods at all stages of their reproductive lives, However, in sub-Saharan Africa, 
only 21 percent of married women are using family planning (Gribble and Haffey, 2008), 
whereas 24 percent of women report having an "unmet need" for family planning (Sedgh et al., 
2007). The most frequently mentioned reason for not using contraceptives by women with unmet 
need were fear of side effects, health concerns, and inconvenience of use (Sedgh et al., 2007), all 
reasons that point towards lack of knowledge and restricted acceptance of FP. These factors are 
therefore also included in our model. They will be discussed in the next section. 
      
4.2.3 Knowledge, acceptance and use of contraceptives 
 
The actual use of contraceptives at the household level depends besides on the availability of 
accessible FP services in the local environment, on the knowledge people have of family 
planning measures, and their attitudes towards (acceptance of) these services (Emens 2008, 
Pebley and Brackett 1982; Mahmood and Ringheim 1996; Longwe & Smits, forthcoming). A 
lack of knowledge of family planning sources and methods is often cited as a key variable in 
determining contraceptive use (Bongaarts & Bruce, 1995; Casterline & Sinding, 2000; Korra, 
2002). It is expected that the more people know about and accept modern contraceptives, the 
more they will use them (see Figure 4.1). Knowledge of contraceptives is considered one of the 
essential factors associated with effective use of these methods. Biney (2011) observed that lack 
of knowledge about contraceptives among Ghanaian women led to failure of contraceptive use 
which in turn led to unintended pregnancies and induced abortions. Similarly, Lindstrom and 
Hernandez (2006) found that limited knowledge of contraceptive methods among recent rural-
urban migrants in Guatemala was associated with unmet need and limited choice of 
contraceptives. 
 Knowledge about contraceptives and their side effects may affect their actual use also 
indirectly, through its effect on the attitudes people have regarding contraceptive use (Easterlin 
and Crimmins 1985; Chipeta et al, 2010; Fikree et al 2001; Smith, 2002). Nigerian women with 
positive attitudes towards contraception (i.e. those who approved family planning and those who 
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discouraged early marriages) were found to use contraceptives more than other women 
(Odimegwu, 1999). Zabin et.al. (1993) further showed in their study on the relationship between 
attitude and behaviour among adolescents in Baltimore that positive attitudes towards 
contraception had a significant effect on contraceptive use. Davidson & Jaccard, (1979) also 
provide evidence that married women's attitudes towards birth control are positively correlated to 
their actual use and Longwe and Smits (forthcoming) found district-level use of contraceptives to 
be positively affected by knowledge and acceptance of contraceptives in African countries.  
  
4.2.4 Information campaigns 
 
There is evidence that family planning messages through media may play an important role in 
increasing the knowledge of family planning methods and through this increased knowledge also 
their acceptance and use, especially in those areas where the literacy level is low (Easterlin and 
Crimmins 1985; Saluja et al., 2011; Fikree et al., 2001). Several empirical studies have shown 
that mass media campaigns may lead to behavioral changes and in this way reduce fertility 
(Olaleye & Bankole, 1994; Cohen, 2000; Jato et al, 1999; Agha and van Rossem, 2002; Gupta et 
al, 2003, Kabir and Islam, 2000; Cheng 2011, Rabbi, 2012). For example, in Bangladesh, mass 
media exposure was found to be a significant differential of fertility, even after controlling for 
the effects of contraception and socioeconomic status (Rabbi 2012). Cheng (2011) established 
that in Taiwan mass media and social networks played important roles in disseminating 
contraceptive knowledge and that women transformed this knowledge into behavior - that is, 
contraceptive knowledge reduced fertility. Another study in Pakistan showed that people who 
had exposure to condom advertisements on radio or TV experienced increases in the following 
areas: perceived availability of contraceptives; discussion of family planning; approval of family 
planning; and procurement of contraceptives (Agha and Meekers, 2010). 
 
4.2.5 Control factors 
 
Besides the variables of interest, our model contains two control factors that are known or 
expected to influence wealth accumulation, fertility changes and use and knowledge of family 
planning services. The first control factor is education. Education provides people with the 
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knowledge and skills they need to live better lives. One extra year of schooling may increase an 
individual’s earnings by up to 10 % (UNESCO, 2011). Education of women is one of the key 
factors driving fertility reduction. Women with higher levels of education are more likely to 
delay and space their pregnancies and to seek health care and support (UNESCO, 2011). 
Education influences women’s reproduction by increasing their knowledge of fertility, by 
increasing their socioeconomic status, and by changing their attitudes towards fertility control 
(Castro and Juarez, 1994). Education is also closely linked to the use of contraceptives: more 
educated women are more likely to use family planning (Kasarda et al., 1986, Robey et al., 1992, 
Saleem and Bobak, 2005; Ainsworth et al., 1996; Rutenburg et al., 1991). A major pathway by 
which education influences women’s contraceptive use is through increasing their level of 
knowledge (Hemmings et al 2008). 
 Besides individual education, also the educational level of the context in which one lives is 
important (Kravdal, 2002). There is evidence for African countries that access to education is an 
important determinant of wealth accumulation, with wealthy households being concentrated in 
areas where over half of heads received formal education (Burke et al., 2007, Burger et al., 
2006). The education level of other people in the community may play a role through social 
learning and other indirect effects (Bongaarts and Watkins 1996; Kohler et al., 2001; 
Montgomery and Casterline 1996). 
 Another, closely related, characteristic of the context that may play a role is its level of 
urbanization. Women living in rural areas tend to use fewer contraceptives and have more 
children than their urban counterparts (Rutstein, 2005; Conde-Agudelo and Balizan, 200). In the 
1990s, urban fertility in Sub-Saharan Africa was on average almost 30 percent lower than rural 
fertility (Shapiro and Tambashe, 2000; Dudley and Pillet, 1998). The most recent data from the 
Demographic and Health Surveys show urban fertility rates still to be lower than rural rates 
almost everywhere in developing countries (IFPRI, 2012). A major reason might be that the costs 
of children are higher in more developed and urban areas than in rural areas (Smith and 
Gozjolko, 2010).  
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4.3 Data and Methods 
 
4.3.1 Data  
 
Our hypotheses are tested on a newly built district panel dataset. The data are derived from a 
harmonized set of Demographic and Health Surveys (DHS) that were constructed as part of the 
“Database Developing World” project (www.datdevworld.org), in which household level 
datasets for many developing countries are connected and harmonized. The division of countries 
into sub-national regions (called ‘districts’here) was made on the basis of the regional codes 
available in the datasets. These codes often, but not always, follow the major administrative 
geographic divisions of the countries. The districts were for our analyses subdivided into urban 
and rural areas, on the basis of the urbanization variable available in the datasets.  
 We created a district-level panel dataset by aggregating variables from the household 
datasets to the district level. For each included country, data for two or more years was 
aggregated so that episodes were created over which changes within districts could be studied 
(compare Longwe & Smits, forthcoming). Depending on the years in which the surveys were 
held, the duration of the episodes varied between three and six years, except for Morocco with an 
episode of 11 years. The study covers a time period of about two decades, covering the last 
decade of the 20th century and the first decade of the 21st century. The first year is 1992 
(Morocco) and last year is 2011 (Ethiopia, Senegal and Zimbabwe). The aggregation was done 
separately for the urban and rural areas of the districts. As some districts were completely urban, 
the number of areas included in our analyses is less than twice the number of districts. Our 
district panel dataset contained data for 462 rural/urban areas of 237 districts within 26 African 
countries. For several countries, two episodes were available. The total number of cases 
(episodes) on which the analyses are run is therefore 731.   
 
4.3.2 Method 
 
The data are analysed using path analysis. Path analysis allows us to estimate the strength and 
sign of the assumed causal relationships in our model using multiple dependent variables 
(Wright, 1920; Li, 1975). Our path model contains one final dependent variable – change in 
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wealth-- and several intermediate dependent variables – change in number of recent births, 
change in contraceptive use, and change in acceptance of contraceptives. A path model shows 
the nature and direction of causal relationships and includes estimates of the strength of those 
relationships, the path coefficients. To obtain the path coefficients, for each dependent variables 
a separate Ordinary Least Squares (OLS) regression analysis is performed. Path coefficients are 
the standardized regression coefficients of these models. The standardization acts to remove 
differences in scale among variables and to make them comparable. The path coefficients of the 
separate regression models can be combined to compute indirect and total effects of the 
independent variables on the dependent variable(s) of interest. Indirect effects are calculated by 
taking the product of the direct paths, while the total effect is the sum of direct and indirect 
effects. To address the fact that the districts are nested within countries, all analyses are 
controlled for country level fixed effects by incorporating country dummies in the model. 
 
4.3.3 Measurement 
 
The major dependent variable in the model is the average annual change in household wealth in 
the district. Household wealth is used as a proxy for income and is measured by an index 
constructed on the basis of the mean of the standardized versions of six variables aggregated 
from our household datasets: the percentages of households in the district with a fridge, car, 
television, electricity, running water and flush toilet (compare Huisman & Smits, 2009).  
 The independent variables used in the model are a number of district-level indicators, 
including number of recent births, contraceptive use, acceptance of contraceptives, knowledge of 
contraceptives, and discussion of contraception in the media. Number of recent births is the 
average number of children under six of women aged 20-40 in the district’s households at time 
of survey. Contraceptive use is the percentage of women using modern contraceptives among all 
women aged 25-40 who would like to use contraceptives and are sexually active in the district. 
Acceptance of contraceptives is the percentage of women in the district who stated they are not 
opposed to using contraceptives, among all women aged 25-40 for whom contraceptives might 
be relevant (hence excluding those who never had sex, who did not want sex, who desired a 
birth, who were infecund or in menopause). Knowledge of contraceptives is the percentage of 
women aged 25-40 in the district who reported that they knew at least one method of modern 
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contraceptives. Discussion of contraceptives in the media (media campaigns) is measured by the 
percentage of women in the district that heard about contraceptives on television and/or radio. Of 
the control factors, level of urbanization is measured by a dummy indicating whether (1) or not 
(0) the district is categorized as urban. District educational level is indicated by average number 
of completed education years of individuals aged 20 and over in the district.   
 For our dynamic variables -- wealth, number of recent births, contraceptive use, acceptance 
of contraceptives, knowledge of contraceptives, and media campaigns -- both their value in the 
first year of the episode (referred to here as time period T1) and their value in the last year of the 
episode (time period T2) was computed. To measure the degree of change in these variables, the 
value at T1 is subtracted from the value at T2. Because the episodes differ in length, we divide 
the outcome of the subtraction by the number of years between T1 and T2, to get the average 
annual change in the variables. For the dynamic dependent variables also their value at T1 is 
included in the models, to control for convergence effects (regions with low contraceptive use 
have more room for improvement than regions with high contraceptive use, etc.). All variables 
except the urbanization dummy were standardized before being entered in the analyses. 
 
4.4 Results 
 
Table A4 in the appendix presents values for the central variables in our model at T1 and the 
annual percentage change between T1 and T2. Household wealth at T1 was highest in Egypt, 
followed by Namibia and Morocco, while Chad, Rwanda and Mozambique had the lowest 
wealth levels. There is a rather general increase in wealth over time, except for Niger, Nigeria, 
Rwanda and Senegal which show a slight decrease. Noteworthy are the wealth increases in 
Lesotho and Cote D’Ivoire. The number of recent births at T1 was highest in Chad and Niger and 
lowest in Cote D’Ivoire and Lesotho. Comparing changes in wealth and number of births at T1, 
we find that it is the two countries (Lesotho and Cote D’Ivoire) that had lowest average number 
of births at T1 that show the highest increase in wealth. In many countries the number of births 
has decreased in the period under study. Only four countries, Cameroon, Cote D’Ivoire, Nigeria, 
and Tanzania showed an increase in recent births.  
 The descriptive statistics further show that Egypt had the highest percentage (90.4%) of 
women using modern contraceptives while this percentage was lowest in Benin, Chad and Cote 
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D’Ivoire where less than 30% of women were using contraceptives. In terms of changes in 
contraceptive use, Senegal registered the highest increase, while Tanzania registered a reduction 
in use. Acceptance of contraceptives was generally high at T1 with most countries having over 
70% of women accepting modern contraceptives. However, acceptance is still low in Senegal 
where slightly above 50% of women accept modern contraceptives. Regarding change in 
acceptance, the trend is mixed; some countries showed an increase while others showed a 
decrease with Guinea and Niger registering a huge decline. Knowledge of modern contraceptives 
at T1 is almost universal (over 95%) in half of the countries being studied, while the rest have 
above 75% of women knowing at least one modern contraceptive method. The changes over 
time are very small with Mali, Niger and Senegal showing a slight decrease in knowledge. 
Information campaigns at T1 were highest in Malawi with 74% of women having heard about 
contraceptives on TV and /or radio while it was lowest in Cote D’Ivoire at 9%.  Therefore, it 
makes sense that Cote D’Ivoire showed the highest increase in information campaigns over time.  
 
4.4.1 Path analysis 
 
Table 4.1 presents the results for the different regressions that were performed as part of our path 
analysis. The obtained path coefficients for the relationships among the variables of our 
theoretical model are shown in Figure 4. 2. The regression results reveal that a decrease in the 
number of recent births in a district is associated with an increase in wealth accumulation in that 
district. This result is in line with our expectation that fewer births would increase the chances of 
households to accumulate different types of assets. Given that all variables are standardized, the 
path coefficient of -0.461 indicates that a standard deviation reduction in births in a district is 
associated with an increase of the districts wealth level by 0.461 standard deviation.  
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Figure 4.2.  A path model of family planning and wealth accumulation 
 
 We also find that districts where the use of contraceptives increases over time show a 
significant decrease in the number of births. A standard deviation increase in modern 
contraceptive use is associated with 0.161 standard deviation reduction in number of births in the 
district. Results further show that the increase in use was significantly higher in districts that 
showed an increase in acceptance of modern contraceptives and that had a higher starting level 
of contraceptive knowledge. A further increase in knowledge did not affect contraceptive use 
significantly. The most likely explanation for this is the very high starting level of knowledge on 
contraceptives in most study countries, as was found in the descriptive analysis. Regions that 
experienced a larger change in knowledge thus probably were backward regions with a relatively 
low (starting) level of both knowledge and use. The increase in acceptance was strongest in 
districts with a high level of knowledge of modern contraceptives and where the level of 
knowledge increased over time.  
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Table 4.1. Standardized multilevel linear regression coefficients for main dependent 
variables in the path model 
  Coefficient SE Sig. 
Change in wealth 
Change in recent births -0.461 0.036 0.000 
Wealth at T1 -0.708 0.084 0.000 
District education level at T1 0.190 0.070 0.007 
Urbanization 0.154 0.047 0.001 
Change in recent births 
Change in % of  women using modern contraceptives -0.161 0.034 0.000 
Recent births at T1 -0.631 0.060 0.000 
District education level at T1 -0.415 0.077 0.000 
Urbanization -0.102 0.042 0.015 
Change in % of  women using modern contraceptives 
Change in % women accepting FP 0.312 0.032 0.000 
Change in knowledge of modern contraceptive methods 0.032 0.042 0.452 
Knowledge of modern contraceptive methods at T1 0.231 0.054 0.000 
Contraceptive use at T1 -0.820 0.051 0.000 
District education level at T1 0.236 0.060 0.000 
Urbanization -0.001 0.038 0.973 
Change in % women accepting FP     
Change in knowledge of modern contraceptive methods 0.268 0.035 0.000 
Knowledge of modern contraceptive methods at T1 0.408 0.045 0.000 
% women accepting FP at T1 -0.904 0.034 0.000 
District education level at T1 0.228 0.049 0.000 
Urbanization -0.129 0.031 0.000 
Change in knowledge of modern contraceptive methods    
Change in information campaigns 0.121 0.031 0.000 
Knowledge of modern contraceptive methods at T1 -0.813 0.036 0.000 
District education level at T1 0.127 0.050 0.012 
Urbanization 0.017 0.033 0.615 
 
  All variables indicating the starting level of our dynamic variables show significant 
negative effects, thus confirming the existence of convergence effects: regions with higher 
starting levels have less remaining possibilities for an increase. The effect of the district’s 
educational level is also largely in line with expectations. Districts with a more highly educated 
population at T1 show a higher increase in wealth, a larger reduction in births, and stronger 
increase in knowledge, acceptance and use of modern contraceptives. The larger reduction in 
births in more highly educated and urban areas suggests that FP is more effective in those areas. 
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The results further show that wealth accumulation is highest in the urban areas, which makes 
sense given the better employment opportunities there. 
  Information campaigns on contraceptives in the media are positively associated with an 
increase in knowledge of modern contraceptives, as could be expected. We have tested whether 
media campaigns should also be in the other FP models. However, as this variable was not 
significant in any of the other models, we decided to include it only in the knowledge model. 
 Figure 4.2 and Table 4.1 only show the size of the direct effects of the independent variables 
on the outcome variables. Path analysis also offers the possibility to compute indirect and total 
effects on the outcome variables. These effects are important, because they show how wealth 
accumulation is indirectly affected by FP variables that at first glance have little to do with the 
decisions of households regarding investing in household wealth. Table 4.2 shows the 
coefficients for the direct, indirect and total effects. Given that these are standardized 
coefficients, the effect sizes are comparable with each other. Of the FP variables, only the change 
in the number of births in the district is directly related to the changes in wealth in the district. 
All other FP variables exert their influence indirectly, through their effect on the change in the 
number of births.  
 
Table 4. 2. Direct, indirect and total effects of focus variables on the annual change in 
wealth accumulation 
Change in wealth  in the district Direct Indirect Total 
Change in recent births -0.461 -0.461 
Change in % of women using modern contraceptives  0.074 0.074 
Change in % women accepting FP 0.023 0.023 
Change in knowledge of modern contraceptive methods  0.006 0.006 
Change in information campaigns  0.001 0.001 
District Education level at T1 0.190 0.215 0.405 
Urbanization 0.154 0.044 0.198 
Wealth at T1 -0.708 -0.708 
Recent births at T1 0.291 0.291 
% of women using modern contraceptives at T1  -0.061 -0.061 
% women accepting FP at T1 -0.021 -0.021 
Knowledge of modern contraceptive methods at T1 0.027 0.027  
 
 The indirect effects of the FP variables are all positive. Hence an increase in modern 
contraceptive use, an increase in acceptance of contraceptives, and an increase in knowledge of 
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contraceptives are all associated with a larger increase in wealth. The static control variables – 
education and urbanization at T1 -- show positive total effects on the change in wealth 
accumulation.  
 
4.5 Conclusion 
 
In this chapter we studied the effects of family planning variables on economic development at 
the level of districts within African countries. More in particular, we wanted to assess whether an 
increase in knowledge, acceptance and use of contraceptives at the district level would stimulate 
wealth accumulation of households within the districts through a reduction in the number of 
births. To answer this question we have applied path analysis to a new area panel database with 
information for urban and rural areas of 462 districts within 26 African countries.  
 Our analyses showed that a decline in the average number of births in a district is positively 
associated with an increase in average household wealth in the district. The reduction in the 
number of births was stronger in districts that showed a larger increase in contraceptive use. The 
increase in contraceptive use, in turn was stronger in districts where women had more knowledge 
on contraceptives and where acceptance of contraceptives increased in the study period. 
Acceptance of contraceptives was higher in districts with more and with increasing knowledge. 
Information campaigns were found to have positive effects on knowledge of contraceptives, but 
had no direct effects on their acceptance and use. 
 Our research thus reveals the existence of a causal chain that runs from information 
campaigns, through knowledge of FP, acceptance of FP, use of FP and reduced fertility, towards 
an increase in household wealth and economic growth. Each link in this chain contributes itself 
positively to wealth accumulation and operates at the same time as a relay station through which 
the effects of factors lower in the chain are passed. Our results make clear that through this 
chain, FP factors like knowledge and acceptance of contraceptives, which at first sight have little 
to do with household wealth, may exert a positive influence on wealth accumulation of 
households and economic growth of regions. 
 Another important finding of this study is that the educational level of the population in a 
district plays a cardinal role at all levels of our model. In districts with a more highly educated 
population, knowledge, acceptance and use of contraceptives showed a stronger increase, the 
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decrease in the number of births was larger, and wealth accumulation was stronger. Hence 
education seems an important catalyst of the processes by which family planning factors may 
foster economic growth. With regard to the other control factor in our models, urbanization, 
findings indicate that fertility reduction and wealth accumulation were stronger in urban areas, 
whereas increases in contraceptive use were similar in urban and rural areas. 
 A major question, which remains to be answered, is whether the relationships identified in 
this chapter are causal effects. This question cannot be answered on the basis of our analyses 
alone, because what we observe are not cause-effect relationships (as in controlled experiments), 
but simultaneous changes over time. Hence the direction may as well go in the opposite 
direction, with increasing wealth being the cause instead of the effect of a reduction in the 
number of births. However, there are good arguments for causality running at least partly from 
reduction of births towards wealth increase. Given the basic costs of food and clothing, young 
children under the age of six cost more money than they bring in. To this the cost should be 
added of medical care during pregnancy, delivery, and thereafter (including the costs of 
treatment of delivery complications) and the foregone earnings due to the fact that the mother is 
less able to work during pregnancy and when the child is young. Hence deciding not to take a 
child may save poor households a substantial amount of money in the succeeding years, which 
can be used for buying assets, making investments, and for savings. 
 Of course, there might also be a reversed effect, with wealthier households deciding to take 
less children, because they want to invest more in each child’s education. But even then, this 
reduction of the number of children can be seen as a strategy that allows these households to 
keep up their higher living standard while at the same time increasing their investments in their 
children’s education. As these investments, made possible by reduced fertility, may lead to 
further economic growth at both the household and district level, they might in fact strengthen 
the causal effect of fertility reduction on economic growth. As several studies have indeed shown 
that a reduction in number of births is associated with an increase in children’s schooling 
(Longwe & Smits, forthcoming), we can with even more certainty conclude that fertility 
reduction is good for wealth accumulation of households and regions. 
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4.6 Policy Implications 
 
Our findings provide several important practical implications for policy makers on how to 
develop family planning based strategies that would enhance economic growth and alleviate 
poverty. Our model has demonstrated that decreasing the number of births may play an 
important role in improving the level of development of regions within African countries by 
increasing the wealth level of households within the region. Our findings further emphasize the 
importance of education, which has a positive direct effect on district-level wealth, as well as 
important indirect effects due to significant stimulating effects on all key variables in the model. 
Given the large effect of education on the number of births people experience and through this 
on their wealth, it is of utmost importance that policies aimed at improving availability and 
quality of educational facilities are implemented.  
 Our findings further emphasize the importance of contraceptive knowledge, acceptance and 
use in helping parents to regulate their births and through this yielding better socio-economic 
outcome. Thus, it is important for policy makers, as well as other stakeholders who aim to 
achieve economic growth, to promote contraceptive use behavior. This can be achieved by 
information campaigns that reduce fears about negative side effects of contraceptives and by 
making sure that FP service facilities are readily available and easily accessible by the general 
public. Our analysis shows that the effect of information campaigns on acceptance and use of 
contraceptives runs mainly through its effect on contraceptive knowledge. 
 
Notes 
 
5This chapter is based on Longwe, A, Huisman, J and Smits, J. Effects of knowledge, acceptance 
and use of contraceptives on household wealth in 26 African countries, which is submitted to a 
peer-reviewed journal. 
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5.0 Number and spacing of children and women's 
employment in Africa: An IV analysis6 
 
5.1 Introduction 
 
Promotion of family planning and ensuring access to preferred contraceptive methods is essential 
to secure the well-being and autonomy of women and to support the health and development of 
communities. Family planning benefits are related to health issues such as the prevention of 
pregnancy-related health risks for women, the reduction of infant mortality, and the prevention 
of HIV/AIDS. Additional advantages are that family planning might enhance women’s 
empowerment, children’s education, and reduce adolescent pregnancies and population growth 
(Cleland et al., 2006; Longwe and Smits, 2012; Singh and Darroch, 2012). Family planning 
provides an opportunity for women to go to school longer and participate more in paid 
employment. Despite these positive effects, about 222 million women in developing countries 
who would like to delay or stop childbearing are not using contraception (Singh and Darroch, 
2012) and some 53% of African women of reproductive age have an unmet need for modern 
contraception (WHO, 2012).  
Women’s labour force participation (WLFP) signals the extent of women’s involvement 
in economic activities. Ever since the pioneering works of Mincer (1962), WLFP has been 
studied extensively in both developed and developing countries (Bloom et al., 2009; Mammen 
and Paxson, 2000). According to these studies, women in developing countries were mostly 
involved in non-market activities, at home, in the family business, or in other informal sector 
work, although a pronounced increase in the contribution of women to modern sector 
employment activities has also been noticed (Beneria, 2001; Chen, 2001: Gunduz-Hosgor & 
Smits, 2008). The latter is partly due to the advances made in females’ educational attainment 
and the expansion of the market economy (Tandrayen-Ragoobur et al., 2011). 
Women’s decisions about participation in the labour force are of critical importance for 
gender equality, as well as for determining the living standard, dependency burden, and saving 
patterns of households (Fallon and Lucas, 2002; Amoateng et al., 2003). In Sub-Saharan Africa, 
a woman’s possibility to work, especially in non-family employment, is constrained by many 
social and economic forces (Benefo and Pillai, 2003). Determinants of female labor force 
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participation range from prevailing wage rates, levels of occupational segregation and male-
female earnings differentials, household demographics, individual human capital characteristics, 
and in the case of self-employment: availability of land, credit and productive technology 
(Morrison et al, 2007).   
The presence and number of young children in the household is one of the major 
explanatory variables of the lack of women’s engagement in formal work. In most cultures, 
women are considered the prime suppliers of household care needs, which increases with the 
presence of children (Maume, 2006; Moghadam, 2004; Piras and Ripani, 2005). Empirical 
studies in developed countries generally find a negative and significant relationship between 
fertility and women's labour force participation (Smits, Ultee and Lammers, 1996; Boushey, 
2008). In developing countries, there is less consistent evidence of a negative effect of the 
number of children on women’s labor force participation (Aguero and Marks, 2005; Benefo and 
Pillai, 2003; Cruces and Galiani 2007; Ejaz, 2007; Porter and King, 2009). One possible 
explanation is that the physical separation between market related work and household labour is 
not as rigid in developing as in developed countries, which makes it easier for women to 
combine labor market and childcare activities (Brewster and Rindfuss, 2000).  Within developing 
countries this separation between formal and informal labour markets is likely to be more clear 
in urban than in rural areas (Spierings, 2012). 
 In sum, the effects of family planning outcomes on labour market participation of 
women in developing countries are unclear. Moreover, it might be that within these countries the 
effects differ between rural and urban areas. These issues are addressed in this chapter, where we 
study the following questions: 
 
(1) Does the number of young children a woman has negatively influence her ability to 
participate in non-farm work in Africa? 
(2) Does short spacing of the two youngest children negatively influence a woman’s 
labour force participation?  
(3) Do the effects of these family planning outcomes on women labour force participation 
vary with characteristics of the woman and of the context? 
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Finding the causal direction of the relationship between family planning outcomes and 
women’s employment is hampered by the fact that the causal relationship is not known a priori. 
On the one hand, one may argue that women with more young children will be less willing to 
work outside the home in order to spend more time with their children. On the other hand, 
women with more children may have to work more to maintain family income, because children 
are expensive. Similarly, a woman might choose to have children which are closely spaced and 
stop going to work in order to take care of them for a restricted number of years, or have them 
not too close to allow her to work and raise children simultaneously. In order to determine the 
causal direction of the effect, previous studies in the USA and Latin America control for 
endogeneity in fertility decisions using instrumental variable (IV) estimation (Angrist and Evans, 
1998; Cruces and Galiani 2007). In this chapter we follow these authors and use an instrumental 
variables approach to estimate the causal effect of family planning outcomes on women’s labour 
force participation. This technique relies on finding a variable which is correlated with the 
woman’s family planning outcomes, but not with her likelihood of working outside home. In the 
present study, unmet need for family planning is used as an instrument for family planning 
outcomes. A substantial part of African women (24 percent on average, ranging from 16% in the 
South until 23% in the West) report having "unmet need for family planning", meaning that they 
would prefer to use family planning measures to stop having children or delay their next birth, 
but have no access to contraceptives (Sedgh et al. 2007). Using unmet need as instrument, we 
aim to assess whether and to what extent a woman’s engagement in employment outside the 
home is influenced by the number of young children and the length of the birth spacing between 
the last two children.  
The rest of the chapter is outlined as follows. Section 2 provides the theoretical 
background. Section 3 discusses data and methodology used, and is followed by the empirical 
results in section 4. Finally, we discuss conclusions and policy implications. 
 
5.2 Theoretical Background 
 
Figure 5.1 shows the different groups of factors that are included in our analytical model and 
their expected direction of influence. The explanatory factors belong to one of three groups: 
family planning factors, household and context factors and interactions with the context.  
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5.2.1 Family planning factors 
 
The effect of the family planning factors on women’s labour force participation are indicated by 
arrow A in Figure 5.1. The family planning factors we are interested in are the number of 
children requiring extensive care (say below age six) and the birth spacing between the last two 
youngest children.  
 
 
Figure 5.1   Household and context-level determinants of women labour force participation 
 
The relationship between these two fertility outcomes and employment is complex because the 
presence of young children who demand significant child care may deter the mother from 
working outside the home. Various country-specific studies have shown that women’s labour 
force participation in either informal or formal sector is negatively related with having young 
Household level factors
FP factors
Context factors
-Number of children < 6 years (-)
-spacing between last two children (+)
-pregnancy (-)
-availability of health facilities (+)
-urbanization (+)
- Survey wave (+/-)
-age (+)
-education (+)
-husband’s occupation (+)
-husband’s  education (+)
Women’s  labour
force 
participation
A
B
B
C
C
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children (Ejaz, 2007; Vlasblom and Schippers, 2004). Short spacing between the youngest two 
children, may further increase the care load and at the same time negatively affect the women’s 
health which may restrict her work opportunities even more (Norton, 2005; Troske and Voicu, 
2009). 
 
5.2.2 Household and context factors 
 
Our model contains a number of control factors which are expected to influence female labor 
market participation (Arrows B in Figure 5.1). At the household level, age, education, marital 
status, husband’s education and occupation, have been known for long to be important 
determinants of women’s employment. Age is an important factor and the age distribution of 
female participation varies considerably. The WLFP rate reaches a peak before the onset of 
childbearing, declines during the child-rearing period and increases again a few years after the 
childbearing (Brewster and Rindfuss, 2000; Smits et al., 1996). Many empirical studies have 
found that better educational attainment of women leads to greater labour force participation and 
increases their productivity. Although in some cases there is only a small or non-linear 
relationship between the level of education and the WLFP rate, in general education has a 
positive effect on the labor force participation of married and single women (Gunduz-Hosgor 
and Smits, 2008; Spierings et al., 2010).  
The sign of the influence of marital status on female labour market participation is 
ambiguous (Angrist, 2001). Some studies have shown that married women are less likely to 
participate in the labour force than those who are single, divorced/separated or widowed (Benefo 
and Pillai, 2003; Ntuli and Wittenberg, 2013). The sexual division of labor within the unit of a 
married couple predicts that a man with higher earnings through a higher level of education and 
occupation will allow his wife to reduce her market work and to focus more on housework 
(Devereux, 2004; Kalenkoski et al., 2009). Empirical evidence of the opposite has also been 
found (Mon, 2000; Sackey, 2005).  
Finally, as mentioned in the Introduction, WLFP is also shaped by the context in which 
people live. People living in rural and less developed areas are less likely to be active in the labor 
market compared to those living in urban and developed areas (Benefo and Pillai, 2003; Günduz-
Hosgör and Smits, 2008; Moundir and Nacer-eddine, 2011; Ntuli and Wittenberg, 2013). In this 
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study, we will therefore control for living in an urban or rural area. Besides urbanization, many 
other context factors may play a role, some of which are available in our data but many of them 
are unknown. Fixed effects dummies at the district level are included to account for these 
measured and unmeasured context factors. 
 
5.2.3 Interactions with the context 
 
The effects of family planning outcomes on women’s labour force participation need not be 
everywhere the same. We perform an interaction analysis in which we study to what extent these 
effects depend on characteristics of the household and of the context in which the household 
lives (as shown by arrows C in Figure 5.1). Two opposite hypotheses are tested. First, it is 
possible that the women who suffer most from negative family planning outcomes are those in 
the weakest situations, hence women with poor education and those who live in the rural areas, 
where there are less job opportunities. Having several and/or closely spaced young children 
might give these women less possibilities to work for pay than if they would have few and 
longer-spaced children. According to this viewpoint, for women under better circumstances the 
number of children and spacing would matter less, as they have more resources at hand to solve 
child care problems. On the other hand, it is also possible that the more highly educated and 
urban women suffer most, as they tend to have more demanding jobs and may miss the extended 
kinship network that might take care of the children. By including interactions between the 
family planning outcomes (number of young children and spacing) and education and 
urbanization in our model, we aim to find out which alternative is mostly in line with the 
situation of African women. 
A related question is whether the possible problems related to the number and spacing of 
young children are growing bigger or becoming smaller over time. As we have data for two 
points in time, we will be able to answer this question empirically.  
 
5.3 Data  
 
The data used in this chapter are from the Demographic and Health Surveys (DHS). These are 
large representative household surveys held since the 1980s in many developing countries (see 
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www.measuredhs.com). The DHS programme is sponsored by USAID and executed by 
MEASUREDHS, in collaboration with national statistical agencies. DHS surveys consist of a 
household survey in which basic information on all household members is obtained and a 
women’s survey in which all usual resident women aged 16-49 obtain an extensive oral 
interview. For the purpose of our study we select women who are 18-45 years old, married and 
have at least one child below the age of six. We selected this group of women because they are in 
the age group most likely having young children at home. We included all countries for which 
two waves of the Standard DHS survey were available that contained the necessary variables. 
Countries with two waves were selected in order to be able to study changes over time. For 
countries for which more than two standard DHS surveys were available, the two most recent 
ones were used. Our database contains data for 205,996 women from 242 districts of 26 African 
countries as shown in the appendix Table A5.  
The dependent variable, women’s labour force participation, is measured by a dummy 
variable indicating whether (1) or not (0) the woman was engaged in non-farm paid work at the 
time of the interview. The category “not working” includes non-employed women and women 
employed in farm work. We focus on participation in the non-farm work, because for African 
women, entering the non-farm labour force is a major step towards economic independence. 
Moreover, the boundary between not working and (family) farm work is difficult to draw for 
rural women in Africa. 
Independent variables include family planning outcomes, other household-level factors 
and context factors. The presence of young children is measured by the number of children 
below age six living in the household. Spacing of children is measured as the time in years (with 
two decimal places) between the last two children under age six. Unmet need for family planning 
was measured by a dummy with categories (1) for women reporting unmet need for modern 
contraception and (0) for all other women. The current age of the woman is in years. Pregnancy 
prevalence is a dummy variable indicating whether (1) or not (0) the woman was pregnant during 
the time of the interview. Of the other household-level factors, husband’s occupation is measured 
as (1) farm, (2) lower non-farm and (3) upper non-farm. The presence of other adult (older than 
18) women in the household is a dummy indicating whether (1) or not (0) there were other adult 
women living in the household. Education of women and their husbands is measured by years of 
schooling. The level of urbanization is measured by a dummy indicating whether (1) or not (0) 
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the household lived in a rural area. The time dimension is measured by a dummy called wave, 
indicating whether the respondent was interviewed in the first (0) or in the second (1) DHS wave 
of the country. Fixed effects dummies at district level are included to control for variation in the 
context. 
Table 5.1 shows that the average participation rate of women in a non agricultural job is 
27 percent and that the average number of children below six is 1.7. The average spacing 
between the last two children under 6 is 3.3 years. The descriptive statistics further show that 30 
percent of the women had unmet need for family planning. The average education level for 
women is 2.6 years while that of their husbands is 4.5 years. The mean age of the women is 30 
years. We see that on average about 50% of the husbands have farming as their occupation. At 
the time of the interview 13 percent of the women were pregnant and 73 percent lived in rural 
areas. The households have an average of 1.3 adult women.  
 
Table 5.1. Descriptive statistics of the variables included in the analysis. 
 Variable Mean Std Dev. 
Proportion WLFP 0.272 0.445 
Number of children < 6 years 1.723 0.670 
Percent women reporting unmet need 0.304 0.460 
Years of spacing between last 2 children 3.313 1.691 
Age 30.356 6.369 
Years of education 2.624 4.639 
Years of husband's education 4.523 4.833 
Occupation husband     
Proportion in farming 0.481 0.500 
Proportion in lower non farm 0.351 0.477 
Proportion in upper non farm 0.094 0.292 
Proportion of women currently pregnant 0.125 0.331 
number of adult women in the family 1.281 0.746 
Proportion of women living in rural area 0.734 0.442 
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5.4 Method and results 
 
The central aim of the analysis is to establish whether there is a causal effect of the presence of 
young children and their spacing on WLFP. In order to do so, we estimate an instrumental 
variables model in order to address the endogeneity of family planning outcomes with regard to 
WLFP. We specify our general model as follows: 
 
 W Pi = β0 + β1FDi + β2Xi + εi       (1) 
 
Where WP is an indicator of a woman’s labour force participation taking value 1 if she works in 
non-agricultural job and 0 if not; FD is the endogenous fertility decisions which can be the 
number of young children or the spacing of last two young children; X is a vector of individual 
and household characteristics assumed exogenous and ε is the residual. The vector X includes all 
other explanatory variables mentioned in the previous paragraph and the district fixed effects. 
 The number of children below six years and the spacing between the last two children are 
likely to be endogenous, so that merely estimating relation (1) will not inform us about the 
causality. We assume that Cov (Xi, εi) =0 and Cov (FDi, εi) ≠0. Two different specifications of 
the model are considered, one with the number of young children included as a fertility decision 
indicator and another with spacing between the last two children as a fertility decision indicator. 
In both specifications, unmet need for family planning is used as the source of exogenous 
variation in the number of children and their spacing. The assumption is that unmet need for 
family planning affects a woman’s possibilities to influence the number and spacing of her 
pregnancies, but has no independent effect on her labour supply. The first stage equation of the 
two-step regression (2SR) estimation is given as follows: 
 
FDi = α0 + α1UNi + α2Xi + νi        (2)  
 
Where UN is the instrumental variable Unmet Need, ν is the residual and X is as discussed 
above. For each specification, the basic coefficients obtained by the probit model without the 
fertility decision instrumented (equation (1)) are compared with those obtained using the model 
where the fertility outcomes are instrumented by unmet need for family planning. Exogeneity of 
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the fertility variables in both specifications is tested using the Hausman test. This involves 
inserting the residuals from the first stage regressions into the original regressions. The t-statistic 
of the coefficient for the residual constitutes a test for exogeneity of the variable in question. In 
both cases we rejected the null hypothesis of no endogeneity. The t-statistic for the residual 
coefficient from the first stage regression predicting number of young children is 5.14 and its p-
value is 0.023.  The residual coefficient from the first stage regression predicting spacing of the 
last two children has a t-static of 10.07 and the p-value is 0.002. The test thus indicates that our 
fertility variables were indeed endogenous. We also tested whether unmet need for family 
planning has an effect on WLFP and found that the effect was not significant. 
  
5.4.1 First step regressions 
 
Table 5.2 shows the full results for the first stage OLS regressions of the number of young 
children and spacing of the two last young children in the household on unmet need for family 
planning. In order for the instrument to be valid, it needs in addition to its exogeneity with 
respect to labour force participation, also to have a strong relationship with the endogenous 
fertility variables. The effects of unmet need for family planning on the number of young 
children and their spacing are highly significant. Coefficients are statistically significant at 1% 
and have an F-statistic higher than 10 in each case (see bottom of Table 5.2). This indicates that 
the effect of unmet need is strong enough to use this factor as an instrumental variable. The 
regressions control for age, square of age, education, husband’s education, husband’s occupation, 
number of adult women in the family, whether the respondent is pregnant, urbanization and wave 
effects. Context level effects are controlled for by including the district fixed effect dummies in 
all estimated regressions. 
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Table 5.2: First stage OLS regression results 
Predicting: Children<6years Spacing (years) 
Unmet need 
 
0.129*** 
(0.003) 
-0.234*** 
(0.008) 
Age 
 
0.028*** 
(0.002) 
0.107*** 
(0.005) 
Age square 
 
-0.001*** 
(0.000) 
-0.001*** 
(0.000) 
Education 
 
-0.008*** 
(0.001) 
0.019*** 
(0.001) 
Husband's education 
 
-0.002*** 
(0.000) 
0.006*** 
(0.001) 
Occupation husband 
 
Lower non farm 
 
-0.037*** 
(0.004) 
0.099*** 
(0.009) 
Upper non farm 
 
-0.041*** 
(0.006) 
0.128*** 
(0.015) 
Currently pregnant 
 
-0.263*** 
(0.004) 
-0.350*** 
(0.011) 
Number of adult women in the family 
 
-0.008*** 
(0.002) 
0.006 
(0.005) 
Rural 
 
0.063*** 
(0.004) 
-0.210*** 
(0.010) 
Wave 
 
-0.025*** 
(0.003) 
0.087*** 
(0.008) 
Observations 205996 205996 
R-square 0.096 0.115 
Test for strength of instrumental variable 
t-statistic 41.078 -29.898 
F-statistic 1687 893 
***P value<0.01; ** P value<0.05; *P value<0.1 
Notes: standard errors are shown in parentheses; fixed effects are controlled for at district level in all models. 
 
  
5.4.2 Second step models 
 
The standard probit models and two-stage probit models are presented in Table 5.3. The standard 
model results suggest that the number of young children reduces the chances of a woman to 
participate in non agricultural work. A better spacing of the last two children increases a 
woman’s employment chances. The regression controls for age, age square, education, husband’s 
education and occupation, pregnancy of the woman, number of adult women in the family and 
urbanization.  
82 
 
The two-stage outcomes confirm the standard outcomes for both family planning 
variables. The coefficients remain strongly significant and of the same sign: having more 
children under six and having the last two children more closely spaced is negatively associated 
with women’s non-farm employment. From these results we may conclude that (1) African 
women work less than they wish in the non agricultural sector, (2) due to the fact that they have 
got more or more closely spaced children, although (3) they would have liked to plan these births 
better. In this situation, the women respond by working less or by opting for an agricultural job 
that keeps them near their home. 
Looking briefly at the control variables in the models, the labour participation function is 
concave in age, implying that both having children at a very young age and at a relatively old age 
decreases a woman’s ability to engage in non-farm work. The education coefficients for the 
respondents and their spouses are positive, indicating that more highly educated women and 
women of more highly educated men tend to work outside agriculture more. Women with 
husbands in non-farm occupations are also more likely to be involved in non-farm jobs. Pregnant 
women work less, although this effect is not always significant. Women in rural areas participate 
less in non-agricultural jobs than their urban counterparts. We also controlled for the presence of 
other adult women in a household which consistently shows a negative association with 
women’s employment in both specifications. This might be due to the fact that extended families 
are often more traditional households. As shown by the wave variable, women’s participation in 
the labour force tends to increase over time.  
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Table 5.3. Original and 2nd stage probit regressions of women’s labour force participation 
on fertility  
  Model with children<6years Model with spacing 
  
Original 
Model 
2nd Stage 
model 
with 
interactions 
original 
model 
2nd stage 
model 
 with 
interactions 
Children <6years 
 
-0.079*** 
(0.005) 
-0.203*** 
(0.057) 
-0.263*** 
(0.060) 
- - - 
Spacing last 2 children 
 
- - - 
0.013*** 
(0.002) 
0.112*** 
(0.031) 
0.082*** 
(0.031) 
Age 
 
0.072*** 
(0.005) 
0.075*** 
(0.005) 
0.074*** 
(0.005) 
0.069*** 
(0.005) 
0.058*** 
(0.006) 
0.060*** 
(0.006) 
Age square 
 
-0.001*** 
(0.000) 
-0.001*** 
(0.000) 
-0.001*** 
(0.000) 
-0.001*** 
(0.000) 
-0.001*** 
(0.000) 
-0.001*** 
(0.000) 
Education 
 
0.042*** 
(0.001) 
0.041*** 
(0.001) 
0.038*** 
(0.001) 
0.043*** 
(0.001) 
0.041*** 
(0.001) 
0.036*** 
(0.001) 
Husband's education 
 
0.002** 
(0.001) 
0.002** 
(0.001) 
0.002** 
(0.001) 
0.003** 
(0.001) 
0.002* 
(0.001) 
0.002** 
(0.001) 
Occupation husband 
Lower non farm 
 
0.0546*** 
(0.009) 
0.540*** 
(0.009) 
0.546*** 
(0.009) 
0.547*** 
(0.009) 
0.537*** 
(0.009) 
0.548*** 
(0.009) 
Upper non farm 
 
0.579*** 
(0.013) 
0.573*** 
(0.013) 
0.567*** 
(0.013) 
0.580*** 
(0.013) 
0.567*** 
(0.014) 
0.562*** 
(0.014) 
Currently pregnant 
 
-0.065*** 
(0.010) 
-0.097*** 
(0.018) 
-0.089*** 
(0.018) 
-0.040*** 
(0.010) 
-0.004 
(0.015) 
-0.013 
(0.015) 
Number of adult women 
in the family 
-0.024*** 
(0.005) 
-0.024*** 
(0.005) 
-0.024*** 
(0.005) 
-0.023*** 
(0.005) 
-0.024*** 
(0.005) 
-0.023*** 
(0.005) 
Rural 
 
-0.384*** 
(0.008) 
-0.376*** 
(0.009) 
-0.360*** 
(0.009) 
-0.386*** 
(0.008) 
-0.365*** 
(0.011) 
-0.337*** 
(0.011) 
Wave 
 
0.058*** 
(0.007) 
0.053*** 
(0.008) 
0.050*** 
(0.008) 
0.058*** 
(0.007) 
0.049*** 
(0.008) 
0.048*** 
(0.008) 
Interactions 
Children*rural 
     
0.386*** 
(0.037)       
Children*education 
     
-0.028*** 
(0.004)       
Children*wave 
     
0.147*** 
(0.033)       
Spacing*rural 
           
-0.190*** 
(0.014) 
Spacing*education 
           
0.011*** 
(0.001) 
Spacing*wave 
           
-0.053*** 
(0.012) 
***P value<0.01; ** P value<0.05; P value<0.10 
Notes: standard errors are shown in parentheses; dependent variable is women’s labour force participation; fixed 
effects are controlled for at district level in all models. 
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5.4.3 Interactions effects 
 
The coefficients of the interaction analysis are presented at the bottom of Table 5.3. This analysis 
is important, because it gives an impression of the degree to which and the way in which the 
associations of family planning outcomes with WLFP vary across situations. The coefficients of 
the instruments do not change much when the interaction terms are included in the models; they 
remain strongly significant and of the original sign. In addition, the control factors keep their 
significance and direction compared to the IV models without interactions.  
Table 5.3 shows that there are significant interactions of urbanization, education and 
wave with both fertility outcomes. Hence the coefficients of the number and spacing of children 
vary between women living in urban and rural areas, according to the women’s educational 
levels, and over time. The interaction effect with living in a rural area shows that in these areas 
having more young children is less detrimental for women’s labour force participation than in 
urban areas. A shorter period between the two last born children reduces women’s labour force 
participation in rural areas less than in urban areas. The interaction coefficients of education 
show that women with more young children and shorter spacing of the last two children can 
profit less from the advantage of being educated. The interaction effects with the wave dummy 
indicate that over time a higher number of young children and a shorter period between 
subsequent births have less negative effects on the WLFP.  
 
5.4.4 Robustness check 
 
We have performed several tests on the robustness of the previously presented results. 
Specifically, we tested whether and in what way our choice to focus on women who have at least 
one child below six and on married women have influenced our findings. The results of our 
robustness checks are reported in appendix Table A6. The sign and direction of the effects of 
number and spacing of children are unaffected if we perform the analyses with a sample 
including also women without a child below six. The size of the coefficient for number of 
children remained about the same, whereas the size of the spacing variable increased 
substantially. An analysis with all women regardless of marital status does not change the level 
of significance and sign of the variables. This time the coefficient of both variables increases 
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compared to the baseline model. The results are also robust for including unmarried women and 
women without children at the same time. Both effects become even substantially stronger. In 
each of all these relations the first stage regression was re-estimated. 
 
5.5 Conclusion 
 
In this chapter, we study the causal relationship between family planning outcomes and women’s 
labour force participation in non-agricultural work. The number of children below six years and 
the spacing between the last two children are used as indicators of family planning outcomes. An 
instrumental variables method is used to address the endogeneity problem that exists between 
family planning outcomes and women’s labour force participation. Unmet need for family 
planning of the women is used as an instrumental variable.  We also performed an interaction 
analysis in order to understand to what extent the effects depend on characteristics of the 
household and of the context in which the women live. Finally we conducted robustness tests for 
different selections of women. The analysis of this chapter is based on over 200,000 married 
women with at least one child below the age of six in 26 African countries. 
The number of children below age six that a woman has and a shorter birth space 
between the last two children has a significantly negative effect on the woman’s ability to work 
in the non-farm sector. Given that unmet need for family planning was used as instrument, we 
can conclude that if a woman has more children under the age of six or short birth spacing 
between the last two children because of an unmet need for family planning, her possibilities to 
work outside agriculture and in this way contribute economically to the family are significantly 
reduced. The interaction analysis revealed that the effects of the number of young children on 
women’s non-farm work are more problematic for women with more years of education and 
living in urban areas. Similar trends are observed with the spacing of the children. We can thus 
conclude that the negative effects of poor family planning outcomes on WLFP are mostly a 
problem for educated women and those living in cities.  
Consequently, if policy makers want to improve the socio-economic development of a 
country through the contribution of increased women participation in the formal labour force, 
then they should direct their policies at improving the possibilities of women to better plan their 
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births through access to family planning services. In addition policies should be in place for 
helping the higher educated urban women to share their task of rearing young children  
 
 
Notes 
 
6This chapter is based on Longwe, A., Smits, J and De Jong, E. Number and spacing of children 
and women's employment in Africa: An IV analysis, which has been submitted to a peer 
reviewed international journal. 
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6.0 Summary, Conclusions and Policy Implications 
 
6.1 Overview 
 
This chapter is the climax of the journey that started in the first chapter. In it I look back and 
asses how far I have moved towards answering the research questions that have guided the 
research throughout the chapters. The chapter, thus, starts by recapping the introduction of this 
thesis. Thereafter, the findings of the thesis are summarized and the answers to the research 
questions are given. After summarizing the results, I present the conclusions from the analyses 
conducted in this thesis. Finally, I discuss the policy implications and contribution to knowledge 
emanating from my research and suggestions for future research are made. 
 
6.2 Recap on background 
 
While fertility declines have been pervasive for the past half century in Asia and Latin America, 
fertility remains high in the large majority of countries in sub-Saharan African (SSA). Although 
there are some countries where small fertility declines have occurred, the average total fertility 
rate in 2005-2010 exceeded 5.1 births per woman - more than double the levels observed in Asia 
and Latin America (Bongaarts, 2011). Several factors have contributed to the high fertility rate in 
SSA, such as poverty, low education and high child mortality. In addition, with few exceptions, 
African governments have given family planning (FP) programs a low priority (Blanc and Tsui, 
2005; Cleland et al., 2006). For these reasons, Africa’s population has more than quadrupled 
between 1950 and 2010 and is expected to double again by 2050. These demographic trends in 
Sub-Saharan Africa have raised concerns about their potential adverse impact on health, social 
and economic development and the environment (May J.F., 2012).  
Family planning programs allow women and men to control their reproductive lives, 
which may help improve their family’s welfare and be beneficial to their country’s economy and 
environment. International consensus on this issue is reflected in the UN Millennium 
Development Goals (MDGs), specifically Target 5.B - to provide universal access to 
reproductive health by 2015 and to reduce the unmet need for family planning. However, little 
evidence exists for Africa on how investments in family planning through reduced fertility would 
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impact socio-economic development (Greene and Merrick, 2005). This is where this thesis 
comes in. In the preceding chapters, I used the variation in major family planning parameters 
among households and districts in African countries to find out whether investments in FP 
services lead to enhanced children’s education, more wealth accumulation and more women’s 
participation in paid employment. In this way, I intended to provide new evidence on the impact 
of family planning on socio-economic development and poverty reduction. The aims of this 
thesis were threefold; 1) to assess the effects of  family planning on children’s education, 2) to 
assess the effect of family planning on wealth accumulation, and 3) to assess the effect of family 
planning on women’s employment.  
To fulfill the first aim, I have conducted two empirical studies. In the first one (Chapter 
2), I studied the influence of length of preceding and succeeding birth intervals, mother’s 
pregnancy, and presence of a young sibling, alongside other household- and district-level factors, 
on primary school attendance of 103,000 children aged 8-11 in 30 Sub-Saharan African 
countries. I used multilevel logistic regression analysis in order to include explanatory variables 
at different levels simultaneously and to study interactions among levels. In the second one, I 
developed a path-analytic model (Chapter 3) with the change in primary school participation at 
district level as major dependent variable and analyzed the effects of FP services and outcomes 
on the change in children’s educational participation in Africa. In this analysis I used a panel 
dataset of over 400 urban and rural areas within 233 districts of 25 countries. The main reason of 
using path analysis was to make it possible to distinguish between direct, indirect and total 
effects of FP variables on change in children’s school attendance. 
 The second aim was to establish the effects of family planning on wealth accumulation. 
For this purpose, I also developed a path-analytic model with change in wealth accumulation at 
district level as a major dependent variable. In this analysis (Chapter 4), I assessed the effects of 
information campaigns, knowledge, acceptance and use of modern contraceptives on changes in 
fertility levels. I also assessed how these changes in fertility levels affect changes in average 
district-level wealth. I used panel data for 462 districts from 26 African countries for this 
analysis. Just like in Chapter 3, path analysis was also employed so that it was possible to 
distinguish between direct, indirect and total effects of FP variables on change in wealth.  
The last aim was to examine the causal relationship between the family planning 
outcomes and women’s labour force participation in non-agricultural work. The related analysis 
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was presented in Chapter 5. In this analysis, the number of children below six years and the 
spacing between the last two children were used as indicators of family planning outcomes. This 
analysis used over 200,000 married women with at least one child below the age of six in 26 
African countries.  Two separate models were estimated with either the number of children 
below six or the spacing between the last two children as independent variable of focus. An 
instrumental variable approach was used to estimate these models in order to address the 
endogeneity problem that exists between fertility and women’s labour force participation 
decisions.  As instrument I used unmet need for family planning of the women. Interaction 
analysis was also performed in these analyses in order to understand how the effects vary with 
characteristics of the household and of the context in which the women live. 
The household and district data used were derived from the DHS surveys which are 
included in the Database Developing World (DDW, www.datdevworld.org). In the following 
sections of this chapter, I present a summary of the results, conclusions and policy implications 
 
6.3 Summary of findings 
 
Below, the answers to the four research questions formulated in the introductory chapter of this 
thesis are given based on the main findings of the previous chapters. Table 6.1 shows a summary 
of the results from this thesis with respect to all four research questions. Factors which showed a 
significant result are indicated by a “+” when the factor in question had a positive effect on any 
of the three socio-economic indicators used in this thesis. When the effect was negative and 
significant, a “-” is used. Insignificant effects are marked with “ns” while blanks means the 
variable was not included in that chapter. 
 
6.3.1 Effects of FP on children’s schooling at household level- RQ 1 
 
The first research question which I answered in my thesis is formulated as follows: 
 
1. What are the effects of family planning outcomes on children’s school attendance? More 
specifically, what is the influence of the presence of young siblings, short preceding and 
succeeding birth intervals, and mother’s pregnancy? 
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As shown in Chapter 2, poor family planning outcomes were expected to negatively influence 
investment in human capital of children, because shorter birth intervals are negative for women’s 
health and reduce the possibilities of mothers to give attention to their children in their 
vulnerable young years. Moreover, pregnancy of the mother or presence of a young sibling might 
pull children, particularly daughters, out of school to help at home. The findings of this thesis are 
largely in line with these expectations. We find that children with short preceding and 
succeeding birth intervals, children with very young siblings and children with a pregnant mother 
all had significantly lower odds of being in school (see Table 6.1) than children living in 
households with more favorable family planning outcomes. 
A preceding birth interval of less than two years was associated with a reduction of the 
odds of being in school for both boys and girls by about 15%. The odds of a girl with a short 
succeeding birth interval to attend school were reduced by 9%. Children having a pregnant 
mother had 9% lower odds to attend school. Lastly, the presence of a sibling below age three in 
the family was associated with a decrease in the odds of being in school of 11% for boys and by 
15% for girls. These effects are multiplicative because they are independent of each other. Hence 
a girl with a sibling below age three, a pregnant mother and short preceding and succeeding birth 
intervals had a 40% lower odds of being in school than a girl with longer birth intervals, no 
young sibling and no pregnant mother. A boy in this situation has a 31% reduced odds of being 
in school. 
The interaction analysis between family planning outcomes and household- and district-
level factors revealed a substantial number of significant interactions. This implies that the 
associations of the family planning outcomes and school attendance differ among contexts and 
that a situation-specific approach is important. Almost all significant interactions point in the 
same direction: children in households with less favourable family planning outcomes seem to be 
less able to profit from resources available in the household (wealth, parental education; presence 
of father) or in the context in which the household lives (urbanization, investments in education).  
 
 
 
 
91 
 
Table 6.1 Overview of results found in this thesis 
 Children’s schooling Wealth Accumulation WLFP 
 Chapter 2 Chapter 3 Chapter 4 Chapter 5 
 G B Direct Indirect Total Direct Indirect Total OM IV 
FP factors           
Short birth spacing - -       - - 
children/recent births - - -  - -  - - - 
Pregnancy prevalence - -       - - 
Contraceptive use    + +  + +   
Contraceptive acceptance    + +  + +   
Contraceptive knowledge    + +  + +   
Information campaigns       + +   
Demographic factors           
Age + +       + + 
Age square         - - 
Birth order + +         
Number of siblings - -         
Father missing - -         
Extended family - -       - - 
Mother’s age at 1st birth + +         
Mother’s age at 1st birth sq - -         
Socio-economic factors           
M/W education + +       + + 
F/H education + +       + + 
F/H occupation + +       + + 
Mother employed + +         
wealth + +         
Living in rural area - -       - - 
Context Factors           
Level of development - - + - + + + +   
District level of education   ns + + + + +   
Expenditure on education + +         
Health facilities + +  + +      
National GDP per capita + +         
Notes: G=girls; B=boys; OM=original model; IV= Instrumental variable model; F/H=father/Husband; 
M/W=Mother/woman; WLFP=Women’s Labour Force Participation 
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6.3.2 Effects of FP on children’s schooling at the district level- RQ 2 
 
The second research question I aimed to answer in this thesis is the following: 
 
2. What are the effects of knowledge, acceptance, and use of family planning, through its 
effects on the number of births, on children’s school attendance? More specifically, to 
what extent do changes in knowledge, acceptance and use of contraceptives, and reduced 
number of births influences changes in school participation? 
 
In Chapter3, I hypothesized the variation in district primary school participation to depend on 
changes in the number of births in the district’s households. On the one hand, I expected that the 
educational participation would increase in districts with a decreasing number of births, because 
less births means less child care needs and less competition between (too closely spaced) 
children. Fewer births also imply healthier mothers and children, and more resources available to 
invest in older children’s education. On the other hand, for obvious reasons, the number of births 
was expected to decrease more strongly in districts that showed an increase in the use of modern 
contraceptives. This increase in use of modern contraceptives, in turn, was expected to be 
stronger in districts with better knowledge and increasing acceptance of such contraceptives. 
 As hypothesized, the changes in the number of births in the districts were 
negatively related to changes in the percentage of young children attending education in the 
districts. Hence, a decrease in the number of births between two points in time was associated 
with an increase in the school participation rate over the same period. The overall findings are 
presented in Table 6.1 under the column labeled Chapter 3. With regard to the family planning 
part of the model, I found that districts where the use of modern contraceptives increased indeed 
showed a larger reduction in the number of births. The districts where the use of modern 
contraceptives increased were those that at the same time showed increasing acceptance of 
modern contraceptive methods. Moreover, both acceptance and use of modern contraceptives 
were found to increase more strongly in districts where women had better knowledge of family 
planning methods. 
Regarding the control factors, I found that districts with a more highly educated 
population showed a stronger increase in acceptance and use of contraceptives and a larger 
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reduction in the number of new births.  The effect of district level of development on 
contraceptive use was negative. However, given the significant positive effects of the district’s 
education on acceptance and use of contraceptives, it seems likely that the overall higher levels 
of contraceptive use in more developed regions are related to the higher educational level of the 
population in these regions. Hence human capital improvements seem very important for the 
spread of FP.  Availability of general health facilities does not directly influence contraceptive 
use, but -- just as with district education – we see a stronger reduction in number of births in 
regions with more of these facilities.  
 
6.3.3 Effects of FP on wealth accumulation at the district level- RQ 3 
 
The third research question in this thesis was formulated as follows: 
 
3. What are the effects of knowledge, acceptance, and use of family planning, through its 
effects on the number of births, on the accumulation of household wealth? More 
specifically, to what extent do changes in knowledge, acceptance and use of 
contraceptives, and reduced number of births influences changes in household’s wealth 
accumulation? 
 
Another aim of this thesis was to establish whether family planning outcomes have an impact 
on the generation of household wealth over time. As shown in Table 6.1 under column Chapter 
4, my analyses indicated that a decline in the average number of recent births in the district has 
the expected positive effect on the average district-level household wealth. Districts with the 
largest decline in average number of recent births had the largest increase in average household 
wealth. The results further showed that a higher percentage of women in the district using 
modern contraceptives led to a lower number of births in the district, and consequently had a 
positive effect on average household wealth in the district. Acceptance of contraceptives has a 
positive effect on the use of family planning and consequently on the number of recent births in 
the district and through this on average household wealth in the district. The effect of knowledge 
of contraceptive methods and their use turned out to be partly direct and to run partly through a 
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higher acceptance of contraceptives. Information campaigns in a district have a positive effect on 
the knowledge of contraceptives in the district.  
With respect to the role of context factors, I found that district level of education has a 
positive total effect on wealth accumulation. A high education level is also associated with 
higher reduction in births and with increases in contraceptive knowledge, acceptance and use. 
Hence also in this chapter the important role of education was confirmed. The level of district 
urbanization is positively associated with wealth accumulation over time, and negatively with the 
changes in number of births. 
 
6.3.4 Effects of FP on women employment- RQ 4 
 
The fourth research question answered in this thesis is: 
 
4. What is the effect of family planning outcomes on women’s labour force participation in 
Africa? More specifically, how does the number and spacing of young children affect 
women’s possibility to participate in non-farm work? 
 
In Chapter 5, I studied the causal relationship between the family planning outcomes and 
women’s labour force participation in non-agricultural work. The number of children below six 
years and the spacing between the last two children were used as indicators of family planning 
outcomes. The results, as summarized in the last column of Table 6.1, indicated that the number 
of children below age of six that a woman has, negatively affected her ability to work in the non-
agricultural sector. The results further revealed that a longer birth space between the last two 
children has a positive effect on the woman’s ability to work in the non-farm sector. Given that 
unmet need for family planning was used as an instrument, we can conclude that if a woman has 
more children under the age of six or short birth spacing between the last two children, because 
of an unmet need for family planning, her possibilities to work outside agriculture and in this 
way contribute economically to the family are significantly reduced.  
The interaction analysis in Chapter 5 revealed that the effects of the number of young 
children on women’s non-farm work are more problematic for women with more years of 
education. The negative effect of the number of young children appeared to be less severe in 
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rural areas.  I also found that the negative effect of the number of young children becomes 
weaker over time.  Similar trends are observed for the spacing of the children, with the benefits 
of having children with long spacing being less enjoyed in rural areas. The disadvantages of 
having short spacing between births became weaker over time. Women with more years of 
education benefit more from having children with long spacing. We can thus conclude that the 
effects of poor family planning outcomes on women’s labour force participation are generally 
negative and that they are most problematic for women with more education and women who 
live in urban areas. 
 
6.4 Conclusions 
 
It was the aim of this research to establish to what extent and through which pathways 
investments in family planning can promote socio-economic development and poverty reduction.  
To study, establish and understand these pathways, I have focused on modeling the effects of 
family planning outcomes on three development indicators namely, children’s education, wealth 
generation and women’s labour force participation.  
The conclusions regarding the children’s education are derived from Chapters 2 and 3 
which studied research questions 1 and 2, respectively. First, I conclude that short birth intervals, 
presence of young sibling and mothers’ pregnancy are associated with reduced odds of school 
attendance of children in sub-Saharan Africa. The second conclusion is that indeed there exist 
associational chains, in which more knowledge and increasing acceptance of modern 
contraceptives are associated with increases in use of those contraceptives. These increases in 
contraceptive use are associated with decreases in the number of births in the area, which are 
associated with increased primary school attendance. With regard to the wealth generation, 
which is addressed in Chapter 4, I conclude that family planning is also associated with 
generation of wealth through a reduction in the number of births. Information campaigns are 
associated with increasing knowledge of contraceptives, which is associated with more 
acceptance and use. Increased use of contraceptives then goes together with a reduced number of 
births, which may allow couples to invest in wealth generating activities. The last conclusions of 
this thesis are related to indicator 3 that is studied in Chapter 5. I found that unmet need for 
family planning through its effects on the number and spacing of children significantly reduces 
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women’s ability to participate in non-farm work. This negative effect was strong for women with 
more education and for urban women. 
In sum, this thesis has established that investments in family planning indirectly promote 
socio-economic development and poverty reduction through several pathways such as: reduction 
in number and presence of children; better birth spacing; and reduction in prevalence of 
pregnancies. 
 
6.5 Causality  
 
The conclusions drawn from my research gain in strength if it can be concluded that the 
associations identified in my analyses are at least partly causal effects. There are good arguments 
in favor of the idea that this is indeed the case. Regarding the direction of the effects, we can in 
most cases largely rule out the possibility of reversed causality. Going to school of young 
children cannot lead to short preceding and succeeding birth intervals, nor be responsible for the 
presence of a young sibling, or their mother’s pregnancy. Also, an increase in educational 
participation of young children in a district cannot be responsible for a simultaneous reduction in 
the number of births in that district. Even though we know that girls who get the opportunity to 
go to school most likely will get less children later in their lives, this is a lagged effect that 
cannot reduce the number of births at this moment. 
 In the same way, the relationship we observe between family planning outcomes and 
wealth accumulation are not cause-effect relationships (as in controlled experiments), but 
simultaneous changes over time. Hence the direction may as well go in the opposite direction, 
with increasing wealth being the cause instead of the effect of a reduction in the number of 
births. However, there are good arguments for causality running at least partly from reduction of 
births towards wealth increase. Given the basic costs of food and clothing, young children under 
the age of six cost more money than they bring in. To this the cost should be added of medical 
care during pregnancy, delivery, and thereafter (including the costs of treatment of delivery 
complications) and the foregone earnings due to the fact that the mother is less able to work 
during pregnancy and when the child is young. Hence deciding not to take a child may save poor 
households a substantial amount of money in the succeeding years, which can be used for buying 
assets, making investments, and for savings. 
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 Of course, there might also be a reversed effect, with wealthier households 
deciding to take less children, because they want to invest more in each child’s education. But 
even then, this reduction of the number of children can be seen as a strategy that allows these 
households to keep up their higher living standard while at the same time increasing their 
investments in their children’s education. As these investments, made possible by reduced 
fertility, may lead to further economic growth at both the household and district level, they might 
in fact strengthen the causal effect of fertility reduction on economic growth. As several studies 
have indeed shown that a reduction in number of births is associated with an increase in 
children’s schooling (Longwe & Smits, forthcoming), we can with even more certainty conclude 
that fertility reduction is good for wealth accumulation of households and regions. 
Also in the family planning part of the model, there are not much causality problems. A 
decrease of births cannot lead to an increase in contraceptive use and acceptance of 
contraceptives cannot easily increase if there is no knowledge of contraceptives. Only regarding 
the association between acceptance and use of contraceptives we can be less certain of the 
direction of causality, as it is difficult for women who use contraceptives to answer that they do 
not accept them. Still even here it seems likely that the effect at least partly runs from acceptance 
towards use. If women who do not use hear from users in their environment that it is acceptable 
to use, they may change their attitude towards using in a more favorable direction and more 
easily make the step towards using themselves.   
Besides by reversed causality, a causal interpretation of our findings might also be 
jeopardized by selectivity problems. It is possible that women who get fewer children are a 
selective group, who reduce their births because they want to be able to invest more in each 
child’s education or in household wealth. If so, an increase in the share of these kinds of women 
in a district would cause both a reduction in the number of births and an increase in investments 
in children’s education and household wealth, without there being a causal relationship between 
them.  
Still, even if this would be the case, this would not rule out the existence of a causal 
relationship between contraceptive use and investments in education and wealth. Without using 
contraceptives it is very difficult for these women to fulfill their aim of getting fewer children 
and without getting fewer children it becomes very difficult for them to invest more in children’s 
education and wealth generation. The effective use of contraceptives in turn is causally affected 
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by the available stock of knowledge about them and the degree to which they are accepted; 
without knowledge and acceptance there is no use. Knowledge of modern contraceptives is 
facilitated by the availability of information disseminated through information campaigns.  
In Chapter 5, I technically addressed the reverse causality problem by using an 
instrumental variable approach to study the causal effect of FP outcomes on women labour force 
participation. The instrumental variable technique enabled me to obtain consistent parameter 
estimates. Hence the established associations are causal effects. The IV analysis showed that 
negative family planning outcomes due to unmet need have a negative causal effect on women’s 
employment. 
Taken together, these arguments strongly suggest that the identified associations between 
the family planning factors in this thesis and investments in education, wealth accumulation and 
women’s employment are to a large extent causal effects and that it can thus be concluded that 
investments in family planning do have positive effects on poverty reduction and socio-economic 
development. 
 
6.5 Policy Implications 
 
My research findings provide several important practical implications for policy makers on how 
to develop family planning based strategies that enhance economic growth and alleviate poverty. 
The substantial negative associations of short birth intervals, presence of young sibling and 
mothers’ pregnancy with school attendance of children stresses the importance of good and 
accessible FP services. Since FP directly relates to the achievement of universal primary 
education, countries should focus on providing access to FP services for all women of child 
bearing age. 
The finding that there are associational chains between family planning factors and 
investments in children’s education, wealth and women’s employment is very important from a 
policy perspective. First, our findings make clear that FP services do more than only reducing 
and spacing births; they also increase investments in education, wealth and women’s 
employment and in this way foster a region’s future economic growth. Hence, an investment in 
FP services is an investment in the economic and social development of a region.  
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Second, the positive effects of the districts’ educational level on acceptance, use and 
effectiveness of contraceptives as well as on all socioeconomic outcomes studied highlight the 
importance of education as a major catalyst of the established causal chain between FP and 
socio-economic development/ poverty reduction. This indicates that by investing in FP services a 
positive feedback loop can be started, in which more effective use of these services may increase 
the chances of children to get education. These educated children will be better able to 
effectively use FP services than their less educated parents, which increases the chances of their 
children to get educated, etc.  
Third, our results stress the importance of knowledge of contraceptives for achieving 
positive FP outcomes. In regions where women had more knowledge on contraceptives, the 
increase in their acceptance and use in the subsequent years was larger than in regions with less 
knowledge. Thus, it is important for policy makers, as well as other stakeholders to promote 
contraceptive use behavior. This can be achieved by information campaigns that reduce fears 
about negative side effects of contraceptives and by making sure that FP service facilities are 
readily available and easily accessible by the general population. 
This thesis further provides policy makers with the valuable insights that if they want to 
increase the contribution of women’s labour force participation to socio-economic development 
of a country; they should invest in family planning services that allow women to better plan their 
births. Since we have seen in Chapter 5 that the effect of unmet need through the number and 
spacing of births significantly reduces women’s ability to participate in non-farm work, policy 
makers need to put in place policies that would help reduce unmet need for family planning. 
 
6.6 Contribution to Knowledge 
 
The present study provides new knowledge of how investments in family planning can promote 
socio-economic development and poverty reduction. The research, therefore, contributes 
evidence to the ongoing debates on linkage between reproductive health / family planning 
investments and poverty reduction. Its approach is unique in how it establishes the pathways 
through which family planning impacts on socio-economic development. The study took an 
Africa-wide approach; performed large-scale comparative research and utilized huge 
representative datasets. The findings of the study show policy makers that the way to reduce 
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poverty and trigger development is not only through economic policies, but also through 
reproductive health policies aimed at reducing the negative impact of poor family outcomes on 
socio-economic status. Through the results of my investigation it has also been revealed that the 
effects of family planning outcomes are situation-specific. Hence policies should be tailored 
towards the characteristics of the context in which they are applied. 
Through this thesis I also contribute new knowledge to the research on factors 
influencing educational participation by demonstrating that poor FP at household level can be 
detrimental to the achievement of Millennium Development Goal 2: Universal primary 
education. The findings of this thesis could be used in key documents like Poverty Reduction 
Strategy Papers to channel resources toward the reproductive health needs of poor households 
and demonstrate that such expenditures not only benefit their health but also may help them 
escape poverty. 
 
6.7 Suggestions for future research 
 
Having highlighted what my thesis contributes to knowledge, it is worth saying that there are 
some important topics that I was not able to address in this study. The first is unwanted 
pregnancies. In Chapter 2 it was found that mother’s current pregnancy reduces the odds of 
children to attend school. It might be interesting to study also whether unwanted pregnancies 
have negative effects on other socioeconomic outcomes like wealth accumulation and women’s 
labour force participation.  It is also important to know under which circumstances unwanted 
pregnancy is more problematic. Are women with unwanted pregnancy more likely not to send 
their children to school?  
A second topic of interest might be to study the effects of unmet need for family planning 
on socioeconomic outcomes. Does unmet need for family planning hinder improvements in 
children’s education, women’s empowerment and household well-being? Under which 
contextual characteristics is the effect of unmet need more pronounced?  
The third topic I would like to mention is about efforts to solve the endogeneity problem. 
It is important to establish even better whether or not a two way relationship between FP 
outcomes and socioeconomic outcomes exist. One way to deal with endogeneity is to use 
longitudinal data. However, longitudinal data at the individual level are mostly lacking, that is 
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why in an attempt to address endogeneity I constructed the district panel data.  This is already a 
major improvement compared to using cross-sectional data, but using household-level panel data 
is even better. A first feasible step in this direction is to extend the district panel dataset with a 
second episode by using countries with at least 3 DHS waves. It then becomes possible to 
measure the dependent variables by the change from T2 to T3 while the explanatory variables 
are measured by the change from T1 to T2. Running a model on this data would substantially 
reduce the risk of endogeneity.   However, it would even be better to collect panel data at the 
household level. By following households over time, it becomes possible to study the effects of 
FP outcomes on socioeconomic outcomes with even less worries about causality problems.  
Another suggestion is to use experiments when studying the relationship between family 
planning outcomes and socioeconomic status. For example, it would be important to do 
investments in family planning in such a way that regions where investments in FP services have 
been done can be compared with those that have not had such investments.  
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Summary in Dutch (Samenvatting) 
 
Inleiding 
Terwijl in Azië en Latijns-Amerika de vruchtbaarheid de laatste 50 jaar daalt, blijft het 
vruchtbaarheidsniveau in een groot deel van de landen in Afrika onder de Sahara steken op een 
erg hoog niveau. Verschillende factoren hebben bijgedragen aan dit hoge niveau van de 
vruchtbaarheid in SSA, waaronder armoede, een laag niveau van opleiding en een hoge 
kindersterfte.  
Programma’s voor gezinsplanning  stellen mannen en vrouwen in staat om controle te 
krijgen over hun reproductie. Dit kan hun economische situatie verbeteren en ook gunstig zijn 
voor de economie van het desbetreffende land. Het belang van dit soort programma’s wordt 
onderstreept door de Millennium Development Goals van de Verenigde Naties, en dan met name 
doel 5b. Dit doel verwoordt het streven naar wereldwijde toegang tot reproductieve gezondheid 
en het verminderen van de onvervulde behoeft aan gezinsplanning in het jaar 2015.  
Voor Afrika bestaat weinig empirische informatie over de manier waarop investeringen 
in gezinsplanningen leiden tot een lagere vruchtbaarheid en daarmee tot een verbetering van de 
sociaaleconomische ontwikkeling van huishoudens en regio’s kunnen leiden. In deze dissertatie 
wordt dit onderwerp behandeld. Ik heb gebruik gemaakt van de variatie in gezinsplanning tussen 
huishoudens en districten in Afrikaanse landen om uit te zoeken in hoeverre investeringen in 
gezinsplanning leiden tot een toename van de onderwijsdeelname van kinderen, een verbetering 
van de economische situatie van huishoudens, en een hogere participatie van vrouwen in 
betaalde arbeid.  
 
Aanpak van het onderzoek 
Om inzicht te verkrijgen in deze drie zaken -- het effect van gezinsplanning op de 
onderwijsdeelname van kinderen, op de economische situatie van huishoudens en op de 
arbeidsparticipatie van vrouwen – heb ik vier empirische studies uitgevoerd.  
In mijn eerste empirische studie (hoofdstuk 2) onderzoek ik de deelname aan lager 
onderwijs voor 103,000 kinderen in de leeftijd van 8 tot 11 jaar in 30 Afrikaanse landen. Als 
verklarende variabelen gebruik ik de tijd tussen opeenvolgende geboortes, of de moeder van de 
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kinderen zwanger is of niet, de aanwezigheid van jonge kinderen in het huishouden, en een 
aantal andere kenmerken van het huishouden en de districten, waarin de kinderen leven.  Ik heb 
gebruik gemaakt van multilevel logistische regressie-analyse om de effecten van verklarende 
variabelen gemeten op verschillende niveaus simultaan te kunnen analyseren en om interacties 
tussen de verschillende niveaus te kunnen bestuderen.  
In de tweede empirische studie (hoofdstuk 3) maak ik gebruik van padanalyse. In deze 
analyse is de verandering in de onderwijsdeelname op het niveau van districten binnen 
Afrikaanse landen de afhankelijke variabele. Ik analyseer de effecten van verschillende aspecten 
van gezinsplanning op de verandering in de deelname van kinderen aan het lager onderwijs in 
Afrika. In deze analyse maak ik gebruik van een paneldatabestand waarmee ontwikkelingen in 
de tijd kunnen worden gevolgd voor ruim 400 urbane en rurale gebieden binnen 233 districten 
van 25 landen. Een belangrijke reden om gebruik te maken van padanalyse is dat ik op deze 
manier onderscheid kan maken tussen directe, indirecte, en totale effecten van gezinsplanning op 
veranderingen in de deelname van kinderen aan scholing. 
In de derde empirische studie onderzoek ik de effecten van gezinsplanning op de 
economische situatie van huishoudens. Voor deze studie heb ik weer gebruik gemaakt van een 
padanalyse. In deze analyse (hoofdstuk 4) bestudeer ik de effecten van informatie, kennis, 
acceptatie en gebruik van moderne anticonceptiemiddelen op veranderingen in het gemiddeld 
niveau van vruchtbaarheid in een district en via deze veranderingen op het gemiddelde 
welvaartsniveau van huishoudens in het district. Deze studie maakt gebruik van paneldata voor 
462 urbane en rurale districten in 26 Afrikaanse landen. Net als in hoofdstuk 3 maakt padanalyse 
het voor mij mogelijk om onderscheid te maken tussen directe, indirecte en totale effecten van de 
verschillende aspecten van gezinsplanning op de veranderingen in de economische situatie van 
huishoudens.  
In mijn vierde en laatste empirische studie (hoofdstuk 5) heb ik onderzocht wat het 
causale verband is tussen de uitkomsten van gezinsplanning en de mate waarin vrouwen 
deelnemen aan betaald werk in niet-agrarische beroepen. In deze studie gebruik ik het aantal 
kinderen jonger dan 6 jaar dat vrouwen hebben en de tijd tussen opeenvolgende geboortes als 
indicatoren van de uitkomsten van gezinsplanning. De analyse is gebaseerd op gegevens van 
meer dan 200.000 getrouwde vrouwen met tenminste een kind jonger dan 6 jaar in 26 Afrikaanse 
landen. Twee afzonderlijke modellen worden geschat. In het eerste model is het aantal kinderen 
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jonger dan 6 jaar de onafhankelijke variabele. In het tweede model is dit de afstand tussen de 
laatste twee geboortes van de vrouw. Gebruik wordt gemaakt van de instrumentele variabele 
methode om daarmee het endogeniteitssprobleem dat bestaat tussen vruchtbaarheid en de 
deelname van vrouwen aan de arbeidsmarkt op te lossen. Als instrumentele variabele maak ik 
gebruik van de door de vrouwen vermelde onvervulde behoefte aan voorbehoedsmiddelen. 
Interactieanalyse is gebruikt om na te gaan hoe de effecten afhankelijk zijn van kenmerken van 
het gezin of de context waarin de vrouwen leven.  
De data van de gezinnen en de districten zijn verkregen uit DHS-enquetes die zijn 
opgenomen in de Database Developing World (DDW, www.datdevworld.org). Hierna presenteer 
ik de samenvatting van de resultaten en de conclusie en het beleidsadvies.  
 
Onderzoeksvragen en resultaten 
De eerste onderzoeksvraag luidt:  
x Wat zijn de gevolgen van gezinsplanning voor de onderwijsdeelname van kinderen? Meer 
specifiek wat is de invloed van de aanwezigheid van jongere broertjes of zusjes, een kort 
voorafgaand of opvolgend geboorte-interval, en van zwangerschap van de moeder? 
We vinden dat kinderen een kleinere kans hebben om naar school te gaan als de tijd tussen de 
opeenvolgende geboortes kort is, als er nog andere jonge kinderen in het gezin zijn en als de 
moeder zwanger is. Alle drie genoemde variabelen zijn afzonderlijk significant. De 
interactieanalyse tussen de uitkomsten van gezinsplanning en kenmerken van het huishouden 
en van het district laat zien dat kinderen in gezinnen met ongunstige uitkomsten met 
betrekking tot gezinsplanning minder in staat zijn te profiteren van hulpbronnen die binnen 
het gezin aanwezig zijn (vermogen, opleiding van de ouders, aanwezigheid van de vader), of 
in de context waarin het gezin leeft (urbanisatie, investeringen in onderwijs op het 
districtsniveau).  
 
De tweede onderzoeksvraag was: 
x Wat zijn de effecten van kennis, acceptatie en het gebruik van voorbehoedsmiddelen, via hun 
effecten op het aantal geboorten, op de onderwijsdeelname van kinderen? Meer specifiek, in 
welke mate leiden veranderingen in kennis acceptatie en gebruik van voorbehoedsmiddelen, 
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en de daarmee samenhangende reductie van het aantal geboortes tot verandering in de 
onderwijsdeelname van kinderen?  
Deze dissertatie laat zien dat veranderingen in het aantal geboortes in een district negatief 
gerelateerd zijn aan veranderingen in percentages van jonge kinderen dat in het district naar 
school gaat: Een daling in het aantal geboortes tussen twee tijdsperioden is geassocieerd met 
een toename in de onderwijsdeelname in dezelfde periode. Mijn gegevens laten ook zien dat 
de toename van het gebruik van moderne voorbehoedsmiddelen sterker was in districten die 
ook een toename in acceptatie van voorbehoedsmiddelen laten zien. Bovendien was de 
toename in acceptatie en gebruik van voorbehoedsmiddelen sterker in districten waar 
vrouwen meer kennis van gezinsplanningmethodes hadden.  
 
De derde onderzoeksvraag was: 
x Wat zijn de effecten van kennis , acceptatie en gebruik van gezinsplanning, via hun effecten 
op het aantal geboorten, op de economische situatie van huishoudens? Meer specifiek, in 
welke mate leiden veranderingen in kennis acceptatie en gebruik van voorbehoedsmiddelen, 
en de daarmee samenhangende afname van het aantal geboortes, tot verandering in de 
economische situatie van huishoudens?  
Mijn analyses laten zien dat afname van het gemiddelde aantal geboortes in een district 
positief gerelateerd is aan de economische situatie van huishoudens in dat district. De 
resultaten laten ook zien dat een hoger percentage vrouwen dat gebruik maakt van 
voorbehoedsmiddelen in een district samengaat met een lager aantal geboortes in het district 
en daarmee een positief effect op de economische situatie van huishoudens in het district lijkt 
te hebben. Acceptatie van anticonceptiemiddelen heeft een positieve invloed op 
gezinsplanning en helpt daarmee het aantal geboortes te reduceren. Het effect van kennis van 
voorbehoedsmiddelen op hun gebruik is deels een direct effect en loopt deels ook via een 
hogere acceptatie van voorbehoedsmiddelen. Voorlichtingsprogramma’s blijken een 
positieve invloed op de kennis van voorbehoedsmiddelen in het district te hebben. 
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De vierde onderzoeksvraag was: 
x Wat is het effect van gezinsplanning op de arbeidsmarktdeelname van vrouwen in Afrika? 
Meer specifiek, hoe beïnvloedt het aantal jonge kinderen en de lengte van hun geboorte-
interval de kans dat een vrouw deelneemt aan niet-agrarische arbeid? 
Het blijkt dat het aantal kinderen jonger dan 6 jaar dat een vrouw heeft negatief samenhangt 
met haar mogelijkheden om in de niet-agrarische sector te werken. Verder blijkt een langere 
tijd tussen twee opeenvolgende geboortes een positieve invloed te hebben op de 
mogelijkheden van vrouwen om in de niet-agrarische sector te werken. Bij dit onderzoek 
werd de door de vrouwen opgegeven onvervulde behoefte aan gezinsplanning gebruikt als 
instrumentele variabele. We kunnen daarom concluderen dat de aanwezigheid van meer 
jonge kinderen of een kort geboorte-interval de kansen van Afrikaanse vrouwen om buiten de 
landbouw te werken significant vermindert, vanwege een onvervulde behoefte aan 
voorbehoedsmiddelen. 
De interactieanalyse in hoofdstuk 5 laat verder zien dat de negatieve effecten van het hebben 
van jonge kinderen en van een kort geboorte-interval problematischer zijn voor vrouwen met 
meer opleiding. Deze negatieve effecten bleken daarentegen minder ernstig te zijn voor 
vrouwen in rurale gebieden. Ik concludeer daarom dat de effecten van slechte gezinsplanning 
op de arbeidsmarktdeelname van vrouwen in het algemeen negatief zijn en dat deze meer 
problematisch zijn voor vrouwen met meer opleiding en vrouwen die in stedelijke gebieden 
leven.  
 
Beleidsaanbevelingen  
Op grond van de uitkomsten van mijn onderzoek kunnen verschillende belangrijke conclusies 
getrokken worden over hoe beleid op het gebied van de gezinsplanning zodanig ontwikkeld kan 
worden dat het de economische groei stimuleert en de armoede vermindert. Het substantiële 
negatieve effect dat is gevonden van korte geboorte-intervallen, de aanwezigheid van jonge 
kinderen in het gezin en zwangerschap van de moeder op de onderwijsdeelname van kinderen 
benadrukt het belang van goede en toegankelijke voorzieningen op het gebied van de 
gezinsplanning. Gezien de directe relatie tussen gezinsplanning en het Millennium Development 
Goal van universeel basisonderwijs voor alle kinderen is het van groot belang dat overheden alle 
vrouwen van vruchtbare leeftijd toegang tot faciliteiten voor gezinsplanning verschaffen.  
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 Vanuit beleidsmatig oogpunt zijn ook de in de hoofdstukken 3, 4 en 5 gevonden 
verbanden tussen kenmerken en uitkomsten van gezinsplanning en deelname van kinderen aan 
het lager onderwijs, de economische situatie van huishoudens en de arbeidsmarktdeelname van 
vrouwen van groot belang. Ten eerste laten deze resultaten zien dat gezinsplanning niet alleen 
het aantal geboortes vermindert en de lengte tussen opeenvolgende geboortes vergroot, maar 
bovendien  via een hogere onderwijsdeelname van kinderen, de verbetering van de economische 
situatie van huishoudens en de hogere arbeidsmarktparticipatie van vrouwen tot hogere 
economische groei in de regio leidt. Investeringen in gezinsplanning zijn daarom ook 
investeringen in de economische en sociale ontwikkeling van een regio. 
 Ten tweede benadrukken deze resultaten het belang van kennis van voorbehoedsmiddelen 
voor het bereiken van een goede gezinsplanning. In regio’s waar vrouwen meer kennis van deze 
middelen hadden, nam de acceptatie en het gebruik van deze middelen meer toe dan in regio’s 
waar deze kennis minder was. Daarom is het van belang voor beleidsmakers en andere betroken 
om de kennis van voorbehoedsmiddelen te bevorderen. De bevindingen in hoofdstuk 4 wijzen er 
op dat dit bereikt kan worden door informatiecampagnes die de angst voor de negatieve 
bijeffecten verminderen en door het garanderen van de beschikbaarheid en de toegankelijkheid 
van gezinsplanningfaciliteiten voor het algemene publiek.  
Deze dissertatie laat verder zien dat Afrikaanse beleidsmakers die de sociaaleconomische 
ontwikkeling van hun land willen stimuleren door de arbeidsdeelname van vrouwen te 
bevorderen, moeten investeren in faciliteiten voor gezinsplanning, zodat vrouwen hun geboortes 
beter kunnen plannen. De in hoofdstuk 5 gepresenteerde resultaten laten zien dat de onvervulde 
behoefte aan voorbehoedsmiddelen in de onderzochte Afrikaanse landen een belangrijke 
remmende factor is voor de arbeidsdeelname van vrouwen. Pas als aan de behoeften van families 
op dit gebied tegemoet wordt gekomen kan de arbeidsparticipatie van vrouwen substantieel 
toenemen.  
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Appendix 
 
Table A1 Percentage of girls and boys in each of the 30 Demographic and Health Surveys 
sampled, by survey, according to core variables 
   
Dependent 
variable Independent variable 
 N 
Enrolled in 
school 
Short preceding 
birth interval 
Short succeeding 
birth interval 
Has a young 
sibling 
Mother 
pregnant 
DHS Survey Girls boys Girls boys Girls boys Girls boys Girls boys Girls boys 
Benin 2006 3300 3484 71 72 19 18 20 19 53 53 11 10 
Burkina Faso 2003 2337 2577 34 41 20 20 20 20 52 51 11 10 
Cameroon 2004 1540 1574 85 88 22 24 24 24 50 47 10 11 
Chad 2004 1335 1253 41 53 25 28 32 31 55 55 14 14 
Congo (Brazzaville) 2005 949 928 95 95 12 15 12 14 44 45 9 9 
Congo (Democratic Republic) 2007 1819 1955 73 77 23 22 24 25 57 55 11 11 
Eritrea 2002 1969 2042 59 67 30 31 34 33 46 45 12 12 
Ethiopia 2005 2827 3028 46 46 26 29 30 30 48 47 10 10 
Ghana 2003 850 1015 76 71 14 13 15 13 45 46 7 10 
Guinea 2005 1561 1607 49 57 24 22 21 21 49 49 10 10 
Kenya 2003 1347 1459 87 90 22 23 23 25 46 43 7 8 
Lesotho 2004 941 934 96 92 8 12 8 9 33 33 6 6 
Liberia 2007 1084 1245 46 47 18 17 21 18 42 42 11 10 
Madagascar 2004 1465 1435 90 89 27 28 26 28 38 40 8 9 
Malawi 2004 2198 2236 89 87 21 21 20 22 53 54 11 11 
Mali 2006 3089 3202 43 50 27 28 30 30 56 54 12 13 
Mauritania 2001 1311 1338 74 79 30 29 31 33 47 48 10 10 
Mozambique 2003 2193 2184 72 78 19 20 20 22 49 50 9 10 
Namibia 2006 1052 1053 94 92 12 12 14 12 33 31 6 7 
Niger 2006 2029 2216 41 54 31 32 32 32 61 59 13 13 
Nigeria 2003 1197 1243 69 78 22 24 25 24 51 48 14 13 
Rwanda 2005 1902 1957 93 90 23 22 23 22 54 54 9 10 
Senegal 2005 2216 2285 63 63 24 22 23 24 52 51 12 11 
South Africa 1998 1446 1428 97 97 13 12 10 13 29 28 4 3 
Swaziland 2006 610 587 93 92 18 15 18 14 37 31 4 4 
Tanzania 2004 1723 1825 81 79 19 18 18 20 53 56 12 11 
Togo 1998 1574 1709 68 81 17 17 16 19 53 53 10 9 
Uganda 2006 1729 1790 89 91 30 28 30 27 60 56 12 13 
Zambia 2002 1370 1446 70 73 20 19 20 20 54 52 10 11 
Zimbabwe 2006 1260 1326 96 95 10 11 8 8 33 33 6 5 
Total 50223 52361 69 72 22 22 23 23 49 49 10 10 
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Table A2: Robustness tests for age selection in children’s school attendance 
Girls Boys 
Age 8-11 
  Preceding birth interval less than 2 years 0,874** 0,855** 
  Succeeding birth interval less than 2 years 0,935* 0,995 
  Presence of child under age 3 in family 0,848** 0,916** 
  Mother currently pregnant 0,934 0,934 
Age 7-11 
  Preceding birth interval less than 2 years 0,889** 0,853** 
  Succeeding birth interval less than 2 years 0,983 1,048* 
  Presence of child under age 3 in family 0,862** 0,894** 
  Mother currently pregnant 0,940 0,934* 
Age 7-12 
  Preceding birth interval less than 2 years 0,890** 0,867** 
  Succeeding birth interval less than 2 years 0,974 1,022 
  Presence of child under age 3 in family 0,883** 0,900** 
  Mother currently pregnant 0,945 0,929* 
Age 8-12 
  Preceding birth interval less than 2 years 0,880** 0,875** 
  Succeeding birth interval less than 2 years 0,929** 0,968 
  Presence of child under age 3 in family 0,871** 0,920** 
  Mother currently pregnant 0,938 0,928* 
** P < 0.01; * P < 0.05 
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Table A3: List of countries, districts, and episodes included in the analysis in Chapter 3 
Country Number of Districts Number of rural/urban areas a DHS years 
Benin 6 12 1996, 2001, 2006 
Burkina Faso 13 23 1993, 1998, 2003 
Cameroon 10 19 1998, 2004 
Chad 8 14 1997, 2004 
Cotedivoire 10 19 1994, 1999 
Egypt 22 40 2000, 2005, 2008 
Eritrea 6 12 1995, 2002 
Ethiopia 11 21 2000, 2005  
Ghana 10 20 1998, 2003, 2008 
Guinea 5 9 1999, 2005 
Kenya 8 14 1998, 2003, 2008 
Lesotho 10 20 2004, 2010 
Madagascar 6 12 1997, 2004, 2009 
Malawi 13 26 2000, 2004 
Mali 8 15 1995, 2001, 2006 
Morocco 7 14 1992, 2003 
Mozambique 11 21 1997, 2003 
Namibia 13 23 2000, 2006 
Niger 7 13 1998, 2006  
Nigeria 6 12 1999, 2003, 2008 
Rwanda 12 22 2000, 2005 
Tanzania 8 16 1996, 1999, 2004 
Uganda 4 8 1995, 2001, 2006 
Zambia 9 18 1996, 2002, 2007 
Zimbabwe 10 18 1999, 2006 
Total 233 441 - 
a The number of rural/urban areas is not always the double of the number of districts, as some districts may be 
completely urban or rural 
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Table A5: List of countries and years of the DHS waves included in Chapter 5  
 
Country Wave 1 Wave 2 
Benin 2001 2006 
Burkina Faso 1998 2003 
Cameroon 2004 2011 
Chad 1997 2004 
Cotedivoire 1994 1999 
Egypt 2005 2008 
Eritrea 1995 2002 
Ethiopia 2005 2011 
Ghana 2003 2008 
Guinea 1999 2005 
Kenya 2003 2008 
Lesotho 2004 2010 
Madagascar 2004 2009 
Malawi 2004 2010 
Mali 2001 2006 
Morocco 1992 2003 
Mozambique 1997 2003 
Namibia 2000 2006 
Niger 1998 2006 
Nigeria 2003 2008 
Rwanda 2005 2010 
Senegal 2005 2011 
Tanzania 2004 2010 
Uganda 2006 2011 
Zambia 2002 2007 
Zimbabwe 2006 2011 
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Table A6. Robustness checks for women labour force participation: 2nd Stage model 
estimations 
 
Estimate Std. Error Sig. 
Married women with or without children<6years 
Children<6years -0.200 0.033 0.000 
Spacing 0.212 0.035 0.000 
All women with at least one child<6years   
children<6years -0.340 0.055 0.000 
Spacing 0.188 0.030 0.000 
All women  with or without children<6years  
children<6years -0.299 0.032 0.000 
Spacing 0.328 0.035 0.000 
Notes: the first stage regressions were re estimated before estimating the models in the table. 
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